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Anatomy for all artists 


A Mecca for Anatomy Drawing 


We all want to be good at drawing. 
We envy and admire those who are good at it. 
So we also try our hand at drawing. 


Lh But the very first challenge that aspiring artists are met with 


is the drawing of people Artist Oh Se-young. A scene from the manuscript of 
` Toseongrang. 


Human beings are the most interesting thing in this world. This is expected because, 
after all, we are human. Perhaps it is for this same reason that it is so difficult to draw humans. 


This is especially true for artists who draw realistic drawings of people. When drawing non-human 
subjects, it might be possible to skimp a little on the details or cover up a shortcoming with some 
clever technique, but this doesn't work when drawing people. You will be found out right away. That is 
why we have to study anatomy, even if we wish we could draw well without effort. . . 


Of course, there are some people with innate talent who can draw more appealingly than people who 
studied art. But the truth is, | and many others struggle. Drawings of people are the most interesting. 
But it is so difficult to draw them well! 

As an artist, | had been drawing human characters for some time and could pass myself 

off as one too, but one day | saw a drawing by the artist Oh Se-young. | almost fell backwards in 
surprise. How could someone draw human characters so well? 


My wishful thinking was that | wanted to be the best artist! 

| looked closely at artist Oh Se-young's drawing. The perfect dessin, the clothes, wrinkles, facial 
expression and even smell were depicted in that drawing. | exclaimed in admiration. | felt so proud 
and envious of him! He was like a treasure in Korea’s history of drawing! Sometime later artist Oh Se- 
young, along with Professor Lee Hee-jae, became my best friends. 


| learned his secret that his talent came from practicing. One day, when Oh Se-young was 17 years 
old, his teacher Mr. Oh Myeong-chun sent fifty sheets of practice paper with a letter. 

"If your drawing isn't going well, go up to the mountains to cry alone. But never turn away from your 
desk.” Thanks to having such a teacher, Oh Se-young had practiced and practiced drawing each 
part of the human body. 

The result was the perfect drawing | saw before my eyes. 
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ams On Se-young and Lee Hee-jae became my teachers. As for Lee Hee-jae, his talent was in 
sæng all people and subjects in his own style without being too caught up in anatomy. 

ed to teach anatomy class in school. It was so that | could study too. 

cass on for anatomy was at its highest when | met Seok Jung-hyun, now called “Seokga,” as a 

ect ^ my class. Not only did he draw amazingly well, but he was also passionate about drawing 

= numan anatomy. | was reminded of Oh Se-young. 

5 have an ambitious dream. 

ould become the mecca of anatomy drawing! | believed this was possible. 

were artists like Oh Se-young, myself, and Seok Jung-hyun who could make this come true. 

couraged Seokga to write a book on anatomy drawing. Of course, | also suggested this to Oh Se- 
ang. lf we could publish such a book, Korea could become the mecca of anatomy drawing. 

=very country's culture should be different, but its art should have a basis on realistic anatomy 

rang. Korea had a weak foundation in this regard. Korean artists didn't like to study. | am not 

yng that it is mandatory to study anatomy. One can become a great painter and cartoonist without 

dying anatomy. 

wever, if an artist does that, something inside him will nag him. If the artist was aware of where 

kills stood and was willing to accept that and continue drawing with confidence, then he was 
ome to create his own world and his own style. But if he suspected that something was not right, 

dnt it be better for him to study? If the artist doesn't study, he will live the rest of his days feeling 

: something is missing. Imagine how good it would feel to study and find the solution for each 

em! How great! 
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Jen years ago, Oh Se-young, Lee Hee-jae, and some other cartoonists gathered at Oh Se-young's 

ome in Anseong to form the Dal Toki drawing group (The group was named Dal Toki because in 
orean it meant that we would gather on the last Saturday of every month to draw croquis). It became 

EH sd where we could continue studying. We held exhibitions and published a book. Then, our 

Study group did not meet for a while and then last year in May, Professor Oh Se-young passed away. 

was very sad and heartbroken to lose a great talent. To leave so soon when he had so much more 
© give! Upon hearing the news of his passing, Seokga sat with his back turned and wept quietly for a 
ong time. 


And then, six months later, Seokga called me. 
“Professor, | have published a book on anatomy. Could you write a recommendation review for it?” 
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"Really? 
"Yes. ” 


| reviewed the book and was amazed. Everything was perfect, 


from the big outline to the smallest of details. Readers would be able to study anatomy 
with ease and fun in a detailed manner. 


| found myself saying, “This is world-class level!” 

| went on to say, “Korea will now definitely become the mecca for anatomy drawing!” 

In fact, with the publication of this book, | think Korea has already planted a flag as the mecca. 
| am teaching another anatomy drawing class this year. 

| had learned from Oh Se-young and now | am learning again from Seokga. 


If | study and practice endlessly, | will one day be able to draw something great that 
will even surprise me. | am so happy that just as Seokga studied with my books, 

| am able to study with Seokga's book. 

In addition, | am excited that in this semester, students are going to be using 
Seokga's anatomy book as their textbook. 


| am enthused that many people who want to draw anatomy will be able to 
approach the subject more easily and with greater interest! 


Seokga, congratulations on your hard work! 
It took a total of ten years! 


January 2017 


Park Jae-dong (Cartoon Artist, Professor at 
Korea National University of Arts) 


remember my first meeting with Seok Jung-hyun, an artist who worked by the penname Seokga, 
at the 2010 “First Da Vinci Academy.” | remember thinking that Seokga was different. That first 
mpression was to last. Seokga impressed many people through the numerous anatomy classes he 
taught to college students, and the special lectures he gave to professors of anatomy at the Korean 
Association of Physical Anthropologists conference. This is how my story with Seokga begins. 


Not long ago, Seokga brought me a draft copy of Seokga's Notes on Anatomy that he had worked 
on for long, and asked me to review it. | was really surprised that a cartoon artist, who didn't major in 
anatomy, could describe the human anatomy so realistically and so well. | felt that the book was the 
aggregation of great passions that were far bigger than Seokga's own curiosity about a subject that 
could not be easily approached by the public. 


The study of anatomy is mandatory for those who study medicine, but it is a special discipline that 
can only be fully understood by dissecting a body. Of course, the general public should also have 
sore very basic knowledge of anatomy, but because of the above mentioned limitations, the subject 
is difficult to approach. 


in particular, those who major in art or physical education must understand and be able to explain 
about the structure of the body even though they did not have the chance to dissect a body. This 
book will surely fill in that gap and be a welcome material for students of many different disciplines. 


As an anatomist, | truly hope that Seokga's Notes on Anatomy will become a must-read textbook for 
students of the arts and physical education, especially because those disciplines emphasize the 

dynamic movements of the body, which is so well explained in the book. On behalf of all the students 
that study anatomy, | want to congratulate and pay my respect to Seokga. 


Kim Hee-jin, Professor of Anatomy and Developmental Biology 
Lab at Yonsei University College of Dentistry 


Executive Director and Vice Chairman, The Korean Association of Physical 
Anthropologists (former) 

Chairman of Editorial Committee, Korean Association of Anatomists 
Editor-in-chief / Anatomy and Cell Biology (acb) 

Deputy Editor / Surgical and Radiologic Anatomy 

Deputy Editor / Clinical Anatomy 

Deputy Editor / European J Clinical Anatomy 

Section Editor / International Scholarly Research Notices 

Vice Chairman / Korea Student Cycling Federation 

Vice Chairman / Seoul Archery Association 
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Among the many books on the human body, there is no other 
book that is more enjoyable, funny, and clearly written! This 
is an analysis report on the human body, for the human body, 
by the human body prepared by artist Seok Jung-hyun over 
a long period of time. This book presents clear and easy to 
understand knowledge of the human body, and the author's 
witty original illustrations add fun and draw out the readers' 
participation. As a person who manufactures figures, | thank 
you so much, again and again for this book. Bravo! | am so 
glad that we finally have a proper textbook on anatomical 
drawing! 


Hong Jin-cheol (CEO, Hot Toys Production Korea) 


A book on anatomy that has been redefined from the view of an 
artist! | have been waiting for such a book for a long time! The 
fruit of Seok Jung-hyun's efforts will be like a welcome rain in 
the dry season for many artists. 


Yeon Sang-ho 
(Busan, Seoul Station, The King of Pigs, Saibi) 


| was really surprised while working with Seok Jung-hyun. I'm 

a sports trainer and | have spoken to many people in this field, 
but | have never met someone who had such an accurate 
understanding about muscles. Artist Seok Jung-hyun worked 
on this book with determined perseverance over a period of ten 
years. A great book that has never been written before and that 
never will be written again. 


Jo Sung-joon (Trainer, Author of Shut Up and DeSLun) 


A book on anatomy that hits the nail on the head. For beginners 
and professionals alike, this book has a lot to offer to anyone 
who reads it. Great work, Seokga! 

(I'm sure that my appearance in this book increases 

the credibility of this book! Hal) 


Kim Jung-Gi (Drawing Artist) 


During a special episode of the TV program "2 Days & 1 Night at Harbin” 
artist Seok Jung-hyun drew a cartoon of the independence activist Ahn Jung- 
geun. The face and gesture in the drawing brought fo life a historical event 
that is depicted as a single line in textbooks. 

This book contains the secret of how the artist could instill such complex 
psychology into an illustration on paper. 

From the small muscles of the face that express delicate emotions to the large 
skeletal structures of the human body that depict dynamic movement, the 
book explains about the scientific logic behind every artistic expression of the 
movement of the human body. 

The process of following the author's explanations of how and why the 
human body should be drawn in a certain way-for example, using knowledge 
on physics to explain about men’s shoulder muscles and the evolutionary 
explanation about women’s legs-is very interesting and enjoyable for artists 
and the general public alike. 

Seokga’s book has amazingly vivid illustrations and in-depth information that 
are delivered in an entertaining way, making the process of drawing even 
more enjoyable. Once readers understand the vectors of the body through 
this book, they will be able to draw human movements that they previously 
used to memorize as a few patterns in much more diverse ways. 

If a character that only frowned his eyebrows begins to frown with his hands 
and back also, that character will be ready to play the protagonist in the story. 


Producer Ryu Hojin (KBS TV program “2 Days & 1 Night”) 


A long time ago, | heard Seok Jung-hyun say that he was going to write 

a book on anatomy. Many years passed and | forgot about this. However, 
during all that time, Seok Jung-hyun had been slowly but steadily writing the 
book. Finally, we see the result. 

| saw the book before anyone else in order to write a review, and | was 
shocked by what | saw. The pressure that | had initially felt to find something 
positive to say about the book disappeared, and | found myself reading 
through the pages and thoroughly enjoying it. | 
| was very thankful for this book because | had always felt that | did not have 
a strong basic foundation. This book is not written in a way that asks difficult 
questions like ‘What are the basics of drawing?’, ‘What are the basics of the 
human body?’, ‘Why don’t you know this?’ Instead, it feels like the author is 
sitting next to me and kindly explaining everything. | would recommend this 
book to many artists. 

| expect that this book will become the textbook of many artists for a long 
time. | recommend Seokga's Notes on Anatomy with confidence. 
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Kang Full (Cartoonist) 


Preface 


iIThe mystery of dogs’ hind legs 


The very first time | felt interest in anatomy was 
when I was in second grade in elementary 
school. | liked to draw and be praised for it. Like 
any other child, | also liked dogs very much. 
And it was natural to draw something | liked. 
This is how | first drew dogs. 


AS you can see, my drawing of a dog was 

like that of any other child. However, | came 

to feel that my dog drawing was 'somewhat 
lacking.' This was after my father had bought 
me an encyclopedia and | had carefully studied 
pictures of 'real dogs.' 

What was the difference between my drawing 
and the picture of the real dog? 


Staring at the page in the encyclopedia, 

| pondered for a long time and suddenly 
discovered an important fact. 

The hind legs of real dogs were bent! My young 
self was shocked by this great discovery. It 

was as if Archimedes discovered the law of 
buoyancy in the bath and shouted "Eureka!" 

| immediately applied this finding to my drawing. 


€) 


Unbelievable! My drawing of the dog looked so 
much more like a real dog. At the time, | didn't 
have a real dog because my family lived in 

an apartment, but this discovery made me as 
elated as if | had gotten a real dog. As expected 
when | showed the drawing to my mother, she 
was very surprised. 


, 


UM GUESSING 
THAT'S A 
COMPLIMENT? 


augh when I think about it now. But the shock I 
felt at the time was so great that | still remember 
t vividly thirty years later. 


Anyway, after making this discovery, | naturally 
came to ask the next question. 


^/hy are dogs' hind legs bent? Why don't 

my legs lock like that? The hind legs of deer, 
giraffes, and tigers are all bent as well. But why 
not the legs of humans? 


However, it wasn't easy for a second grader to 
find the answer. For starters, | was very shy and 
ntroverted. | couldn't get a clear answer from 
my parents so one day | mustered the courage 
to ask my teacher, 


‘Why do the dogs’ hind legs look like they 
do?" 

| became a laughingstock to the whole class, 
and my face turned red. My teacher, who 
happened to be a devout Christian, answered 
me in a solemn voice. 


‘Sigh... Ma’am, that's not the answer | am 
looking for. God must have had a reason for 
creating dogs’ hind legs that way!’ | wish | had 
said this out loud then, but | just nodded my 
head with the expression 'Ah, | see.' As | said, | 
was an extremely timid child. 


| couldn't solve the mystery of dogs’ hind legs 
for a long time, but | did continue to draw, and 
as | became older, | slowly lost my curiosity 
about dogs' hind legs. 


Why? I just accepted the fact that it looked like 
that because it did. 


Looking back, | understand why the adults 
were less than enthusiastic about answering 
my question. It would have been very tiring for 
adults to have children asking them questions 
about something the adults accepted as is. 
Moreover, there was so much to worry about in 
this world, why care about dogs' hind legs? 


Later, | entered art college, and spent more 
days drinking than drawing. Then, | went to the 
army for my mandatory military service. 

As you know, there's a lot of training and 
running in the army. My feet, which never had 
to run so much before, got blisters and scars. 
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One night, my feet hurt even more than usual. 
| woke up to massage my sore feet. Then, | 
noticed something. It wasn't my entire feet 
that hurt, it was just the front part. Suddenly, I 
felt something click in my mind like that time I 
discovered the bend in the dog's leg. 


That was it! | realized that when a person runs, 
the shape of human legs resembles that of a 
dog's hind leg. The dog's hind legs and human 
legs actually had very similar structures! At that 
moment, the question | had had for so long was 
answered. 


The difference between human legs and dogs' 
hind legs was the obvious fact that ‘humans 
walk on two feet, not four.' It was some time later 
that | learned that humans’ feet had evolved to 
hold up the body weight for humans to stand 
up straight, rather than to run. 


Soon after, | learned that a dog's front leg also 
had similarities with the human hand. Only, in the 
case of humans, the ‘front limbs’ had evolved into 
hands so that they could hold things and make 
tools, rather than having evolved for mobility. In 
turn, the evolution of the hand had the effect of 
developing human intelligence, and humans, 

in order to compensate for our disadvantage 

in mobility compared to other animals, made 
continuous efforts to improve mobility, creating 
the current world we are living in. And the most 
important fact was that | came to realize that the 
truth can be hiding somewhere or in something 
we take for granted. 


There are countless other things like the dog's 
hind legs that we take for granted and overlook. 
| think the one thing we overlook the most is our 
body, its shape and the stories related to it. We 
take our body for granted because it is ours. But 
think about it. When do we ever pay attention to 
our body? Only when our bodies get sick. 


Knowing the structure of our bodies and feeling 
awe for it are not duties or privileges granted only 
to doctors and artists. Anyone with a body should 
have some basic knowledge of anatomy. 


Each one of us can be compared to a self-made 
person who was picked out of a competition with 
a ratio of 300 million to one to join a company, 
then became CEOs of a giant company 

called ‘body’ that has an average of 60 trillion 
employees. But if the CEO doesn't even know 
what his company looks like from the outside, 
how could that company operate? Or actually, 
would you even be able to confidently claim that it 
is your company? 


-earning about your body is the first step to loving 
yourself. And moreover, it's a must for artists who 
‘ave a duty to express people and give people 
7296 and enlightenment. 


mink my job as an artist is to shed new light 
on wnat we see and take for granted, and send 
a message through art. Perhaps my childhood 
curiosity about dogs’ hind legs was the beginning 
> my fate to become an artist. 


The story on anatomy that | am about to begin 

s a series of stories like the "dog's hind legs" 

‘at | learned while studying anatomy. I'm not 

a biologist or a doctor, so this book might have 

some shortcomings, but I think it is exactly for 

™s reason that | was able to explain the difficult 

subject of anatomy from a different perspective. 
nope that this book will serve as grounding for 

ose who study art like me to be able to express 

“Sae human body in a more professional style, and 

“or the general reader, serve as a guideline for 


earning about our body and for understanding 
and loving ourselves and others. 


Author/ Artist Seok Jeong-hyun 
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Illustration Gallery 


‘Birth of a monster’ / Painter pencil brushes / 2009 
Although they come in all shapes and sizes, living organisms share one purpose. That is, to eat or be eaten. 
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The Appearance o of: 


Living Organism’ — : 


bee? 


Jb dw y ae WA : 


The process of 'human' becoming, gr Sa : A 


In the same way a sperm, a mere microorganism with a tail; becomes a fetus 
with a human form. The baby then goes through changes in appearance with. . 
each passing year, just as humanity has changed in appearance since the 
beginning of our long history. "dT en 


Imagining the world before humans is essential to understanding the unique. 
form and appearance of human beings. 


So, let's embark on this journey with a light heart. 


V .7 
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Definition of Living Organism 


There is one thing we need to address before we study the ‘human body.’ 

And that is the fact that the ‘human body’ is a living thing. 

If you're asking why I'm stating the obvious, it's because ‘pictures’ are a genre of art that is essentially 
without ‘life,’ and in some ways has a very limited range of expression. Therefore, the expression 


‘breathing life into a picture' is circumstantial 

evidence that the 'picture' itself doesn't have life. 

G) 

! M SORRY~ < The act of drawing the human body means to 

THAT | LOVED You~ . 
AND PAINED You' V l depict a scene from life. In other words, to draw 

living subjects, it is necessary to contemplate 
about 'life' itself. 


It is the same as needing to experience love 
before you can write a love song. 


A picture is a form of 'expression,' and it is impossible to express something that we don't understand. 
A person with only a superficial knowledge of anatomy and knows nothing about 'life' can never 


express 'vitality.' There is a line in the Korean biographical movie Painted Fire, about the genius 
painter Owon Jang Seung-eop, that goes: 


"IF You DRAW 
A Rock AS IF IT’S 


THEN IT BECOMES 
A DEAD IcTURE.' 


Æ course, a rock is an ‘inanimate object.' That is because a rock can't move of its own will. How 
we can ‘breathe life' into any subject matter in a 'picture' so that it looks alive. The question is wh 
Se artist has the desire to express vitality no matter what subject matter it is. 


«sn the person I'm drawing looked like they were really alive! If this is our wish, then we need to 
"ously think about what it means to be ‘alive,’ do you understand? 


) (D 


defining 'life' may seem like a highly difficult and grandiose task and rightly so as the basis 
“o categorizing living organism and inanimate objects are complex and ambiguous, with studies 
such as biology, medical science, anthropology, philosophy and others differing in perspectives and 
Standards. 


at is why, first, we need to narrow the word down to ‘living organism.’ It means that which has ‘life.’ 
Tais is how ‘living organism’ is defined according to the dictionary. 


living organism [4z, Æ] 
a living thing made up of one or more cells and able to carry on the activities of life 
(as using energy, growing, or reproducing) [Merriam- Webster Dictionary] 


- articulate dictionary definition, but without an accessible meaning. It's not easy to get a clear 


hen we ask what ‘living organism' means. But the way | define ‘living organisms' and 'non- 
^3 organisms' is quite simple, and | hope you can approach it simply, too. Now, | will ask again. 


What is a ‘living organism?' 


quan ! ve said to make it simple, | bet many of you were hesitating. That is because we've all been 


educated about what a ‘living organism' is throughout our elementary, middle and high school 
ess Sometimes knowing too much can be a hindrance. l 


ets change the wording and ask a 
gartner the same question. 


(FT 
VF VT MOVES, DOESN'T MOVE, 
What is the difference between living things NEA (TS A 
LIVING THING, 


e " NON-LIVING 
and non-living things?' 


Did the child's ingenuous answer make you smile? We sometimes easily neglect the 'obvious facts." 
But sometimes, those obvious facts are often the answer. The child's answer is not that different from 
my thoughts on the definition of living organism. 

lts something like this. 


ET PUE 


i 
A MOVING B 


If it's moving it's a living organism, and if it's not moving then it's a non-living organism. 
Is this a joke, you ask? 


"m rim. 


The act of moving is a very important thing to maintain life. Why? Because we move to keep ourselves 
alive. We move in order to look for food, run from danger and to reproduce. 


One might refute this with the argument; 


THEN 
WHAT ABOUT 


IS 

A FALLING LEAF 

A LIVING ORGANISM? 
IT’S MOVING! 


A—— 


Let's read the definition of living organism once again. 
S a TAM z 
[3 wt Sap "A living thing made up of one or more cells and 


able to carry on the activities of life (as using energy, growing, or reproducing) 


g” ' [Merriam- Webster Dictionary" 
A 
A 


Let's focus on the term, ‘able to carry on'. This means the living organism has to be able to move by 
its own will. 


In other words, the existence of a 'will' of its own is more crucial than that of 'movement' when it comes 
to defining whether matter is a living organism or not. Then how is 'will' formed? 'Will' is formed through 
many different kinds of needs. I've briefly mentioned this earlier, but they form by following examples. 


Desire to eat 


Desire for self-preservation 


== cu can see from the above images, we can say that protecting one's self from danger, looking for 
‘oc. wanting to pass one's DNA to the future generation, etc. can all be included in survival needs. 
— Deng alive means the process of actively moving to fulfill these needs. 


PSOE INC 


T= 2 broader spectrum, traveling, or reading books (experience, acquiring knowledge — 
—smption), drinking and talking with friends (exchanging information — protecting one's self), 
—rmenting on social media or writing books (spreading ideas — procreation) is all a part of exposing 
—-* existence to others and confirming that you are alive. 


Ei 


i] 


murem 4-370 DIEN. 


(ovum tmn ti y uU 


To summarize, we can define a 'living organism' as a being that moves according to their survival 
needs. 


CÂN 
You HAND ME 
THE REMOTE, MOM? 
L CAN'T ?EAcH- -- 


An example of ‘will’ without movement which raises the question of 
whether he's alive or not. 'Movement' becomes an important basis when 
investigating what a life form is. 


We've defined that one has to 'move on its own will' in order to be a ‘living organism, ' 
then someone could ask this question. 


WE CALL. THEM 
‘LIVING ORGANISMS 
EVEN THOUGH 
THESE GUYS DON’T 
Move! 


SHARP KID. P i; 
HE'S MEANT FOR There are over 2,000,000 known living organisms but only 


SRENTNESS = three to four categories in which to group them. Generally, they 
are divided into animals and plants. Also, depending on the 

circumstances these groups are divided either into animal, plants 
and microorganisms or animals, plants and bacteria. 


5+ for this purpose, we will be exploring the general classifications of 'animals' and ‘plants.’ 

77s simple. ‘Animals’ can ‘move voluntarily,’ and ‘plants’ are ‘planted in a permanent site.’ Just 
Secause they are planted doesn't mean they are not moving, so animals and plants are not a contrary 
-concept to each other. 


WHAT 
KIND OF PLANT 
ARE You? 


WHAT'S 
YouR NAME? 


UM 
COMING FOR 


- ants move as well. We are just not aware of their movement because it is very slow. 
must not overlook the fact that plants move according to nutrient and sunlight needs. 


(D A 


a 


vimosa’ and Flytrap’ are the fastest moving among the plants. They are the classic examples of ‘moving’ plants 
as they move to protect or absorb nutrients. 


zanno emphasize this enough, but please remember that both animals and plants move on their 


ISNOHANOLS 


"€ Suman body’ we will be exploring from now on can also be included in the animal category. 
“=r appearance and their components are structured so that can move efficiently and freely. 
© add movement to our considerations, it will be much easier to understand human anatomy. 
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The Form of a Living ffe 


=The Ideal Form of an Animal 


Many people get life and life form mixed up. It may sound similar, but they are very different. 'Life' is the 
power to move with a will, while ‘life form’ is a vessel that holds life. 


Therefore, the primary function of a 'life roe 
form’ is to protect one’s life. ARE You...?? 
Then, what would be the most ideal form 

of a ‘life form,’ or ‘living organism?’ 


Would this be the most efficient form, if it has to contain life? 


In fact, a sphere is probably the closest to being perfect in terms of all the shapes in existence. Even 
at a glance, the sphere is a very efficient shape as it can move easily and also protect itself from an 


external force. 
ul 
oucH! ouc! zi 
! HAVE TO 


PUT MY LIFE ON 
THE LINE JUST TO 
‘MOVE 


eat 2 purpose of a ‘life form’ is to protect one's precious ‘life.’ Therefore, to contain ‘life,’ isn’t a 


2 perfect vessel for that job? 


bit better in the water where gravity 
relatively weaker effect than on earth, 


DIRECTION 
oF 
MOVEMENT 


LEFT, RIGHT, 
UP, DOWN 
FREE TO MOVE IN 
ANY DIRECTION! 


There are more living organisms with streamlined forms or in the 
shape of the ellipse, a shape close to a sphere, in the water than 
on land. 
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lt probably wasn't easy to move on land with forces such as air pressure, unpredictable changes in 
temperature, and harmful rays, let alone gravity and friction. Every living being on earth needed a 


‘device,’ or ‘organs,’ to overcome these obstacles and external pressures, and thus ended up with 
their unique, complex forms. 


UM LYING HERE 
FOR A REASON. 


Example of a vertebrate failing to adapt to earth life. That is why he’s turning 
more into a sphere-like shape! 


A Perhaps we wouldn't even need to be sitting here studying anatomy if we had continued to live in 
N: the ocean. A question comes to mind right about now. Why would human beings and many other life 
$ forms risk their lives and struggle to come to earth, leaving the cradle of life called the ocean? 


BY 
ME SASHIMI, 
WILL You?’ 


MLEAVING THE OCEAN 


Let's briefly review the history of life forms to understand why most mammals, including the human 
race, decided to leave the ocean. 'Do we really need to know all this?' you might ask, but this is the 
first step in learning about our external shape and the structure of our body. 


M PS Lh Lh LWA au e I7 Le ere d A : 


gm 


Roughly about 34 billion years ago, when most of the earth was covered in ocean, the first life forms 
came ashore. It was algae, the single-celled organism that is the ancestors of the planktons. 


HMM? 
DID You SAY 
BIRDS? 


Algae is a large, diverse group of photosynthetic organisms that are not necessarily closely 
related, andis thus polyphyletic. 


Do You 
UNDERSTAND NOW 
WHY | AM So 
AMAZING? 


Photosynthesis, which uses light to absorb carbon dioxide to generate energy and produce 
oxygen, was possible due to a gift of nature called ‘chlorophyll’. 
(Plankton' Characters Design Nickelodeon. Spongebob Squarepants) 


“or this first ever life form, the ocean was a paradise. Furthermore, there weren't any ‘threats’ present 
= the time. 


UM 
a NOT GONNA 
NO RAIN OR STORM GET HURT FALLING 
IN THE OCEAN FROM HIGH PLACES 


WS 


ONLY REAL ISSUE 
WOULD BE BOREDOM... 


ISHOH ANG 


"7er number could only grow due to these circumstances. Moreover, not too long after, volcan 
activity caused the land to rise from the ocean and the ocean was oversaturated with sinale-c 


The planktons that covered the Earth produced about 20 quadrillion ton of 
oxygen through photosynthesis, and it created the atmosphere and the ozone layer. 
Even now, % of the oxygen that covers the Earth is from marine algae! 

We are greatly indebted to planktons since we cannot survive without oxygen. 


Now, here's a question. 

What would happen when an individual is endlessly multiplying while resources and Space are 
limited? 

That's right. They will be divided into predator and prey, the ‘one that eats,’ and the ‘one that is eaten 


" 


\ CAN" T Live ‘ 


TOO CROWDED! INTO HIM? 


s 
k 


ad Lim tad ——— lb 


Because predators need to feed and the preys need to survive, they now have a reason to move! 
Needless to point out that the reason is ‘survival. 


THE 


SIGH... 
pi a ee THE GOOD 


OLD DAYS:-- 


oe - ere 
r B 


e 


“=se guys started to agglomerate, in order to move more efficiently and to protect themselves. That 
way they felt safer than being alone. Both the predators and the prey needed a more efficient way to 
sunt and defend themselves so cooperation between cells became necessary. Thus, an alliance was 
formed. 


JO 3ONVIV 1 


NIAI V 


WHY DON’T You 
MAKE A PACK 


“= egg'omerated single-cells each took a role of the brain, nerve, movement, senses, etc. and 
== oped their functionalities. Their roles became more specialized as time went on, and they 
eG more efficient survival data through trial-and-error and modifications over time. These 
ses were passed down to the next generation. 


DO NOT FORGET 
THAT OUR FAMILY 
HAS A LONG LINEAGE 
OF PROUD BRAIN CELLS... 
HERE, PASS THIS DOWN 


MUST BECOME A 
GREAT BRAIN CELL... 


NM INOIS 


Evolution must occur from a living organism's desire to leave a descendant that is 
more fitted for survival. 


== s called genes. Genes are a sequence of DNA (Deoxyribonucleic acid). DNA is a thread- 
=" ct nucleotides carrying genetic instructions (please refer to the image on the next page - 


— Fs 
Well 
"Wu" nam F 


E 


/ 
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SUGAR + PHOSPHATE GROUP: ‘nucLEOTIDE’ 
31 BILLION 20 000 BASE PAIR BECOMES, 
A VOUBLE-HELIX STRUCTURE, 


THIS IS 
THE ‘GENE’ THAT CONTAINS 
INFORMATION THAT 
MAKES THIS PARTICULAR 
PROTEIN (GENETIC TRAIT), 
] HL j HEY X— CHEOMATINTDURIN& CELL 
^ PAIRS BM em a À 4T PATS AM 
um MN VS DUE 
ae QU P ve Oi GS jj CHROMOSOMES Lx. 
2 C3 HI I D 


SHAPE. 
BASE PAIRA. T. &, c, CONNECTS TO 
THE SUGAR IN NUCLEOTIDE THROUGH 
A CHEMICAL (HYDROGEN) BOND. 
IT CREATES A SPECIFIC BASE SEQUENCE, 


The simple structure of a DNA - Base are marked with the first letter of Adenine (A), 
Thymine (T), Guanine (G) and Cytosine (C). 
(Planktori © Nickelodeon) 


LP 
deg ait! The Gene map and the Genome Project 


As you can see from the image above, 'base Sequence’ is a sequence of base pair (A-T, G-C) that connects 
the ‘nucleotide,’ which consists of ‘sugar’ and a ‘phosphate group, into a double helix under a specific rule of 
genetic information. 

The 'Human Genome Project’ was none other than an attempt to figure out the base sequence of a genetic 
data. 

It was a project of incredible scale to get close to the essence of life, considered the realm of God, by 
figuring out the genes of over 31 billion 20 thousand base pairs of human DNA. Then, why did us humans 
want to create the genetic map so badly? 


The physical nature of a ‘race’ was divided because of this ‘genomic information.’ There is no reason to 
choose the same survival Strategy if the environments that surround the life forms are different. Even 
within the same ‘human’ race, their physical nature is changed depending on the environment they are in. 


PRESERVING 
HEAT IS 
VERY IMPORTANT FoR 
GUYS Like uS 
WHO LIVE IN THE cOLD 
ENVIRONMENT, 


People who live in the cold polar regions tend to have a thicker body and stockier arms and legs to retain heat 
and possess developed resourcefulness, whereas people who live in the hot equatorial regions tend to have 
a larger and longer body surface area and show aspects of advanced motor ability. 


Although there is a saying that man is the lord of all creations, humans are still imperfect in many ways. 
Hairless skin, weak spine due to standing upright in an evolutionary haste, susceptibility to thousands of : 
illnesses and drastic aging after a certain point prove just that (although this isn't just a problem for humans). = 


‘Could we create a new human race that can overcome various illnesses by picking and combining the genes 
from species that have adapted to and survived the various environments?’ > 
This was the starting point for the genome project. That is why the genome project that completed in the = 
year 2003, along with stem cell research, is still not free from religious, ethical and moral controversies. à 
Although the project started in 1990 and completed in 2003, we've only figured out the location of the genes, > 
and we're still figuring out what kind of functionalities they possess. It looks like we have long ways to go from z 
reaching the dream of ‘creating life.’ 


As for life forms that have formed an ‘alliance’ based on their genetic code, they either cover their 
bodies with hard shells, 


BUT | BELONG TO 


| MAY NOT ONE OF THE 
LOOK LIke MOST-FLOURISHED 
. MucH, 


SPECIES ON EARTH- -- 


— 


Arthropods, which ruled the ocean at the beginning of time and later evolved into insects, scorpions, 
and spiders, had limited range of motion due to the hard exoskeletons that wrapped their bodies. 


or develop a strong column or frame inside their soft skins, etc. as their survival strategy. 


IN AWOLYNY ISOORH INOITS 


'Haikouichthys,' the first chordate, Is considered to be the ancestor of all vertebrates including 
birds, used a primitive spinal column called 'notochord'to move its tail left and right to swim. 


Ht 


— 


EATA., 


E 


NEA. a Wb o o 


T m T. 


|. THERE IS 
WHY? LITTLE aem 
| EXPLAINED IN TEMPERATURE 
EVERYTHING EARLIER! OR IN CLIMATE 
Vo 1 NEED To SAY tT 2, RELATIVELY FREE FROM 
l GRAVITY 


Although the ocean became a battlefield 
for survival, it was still considered a safe 
environment compared to the land. 


ABILITY TO MOVE IN A 
THREE-DIMENSIONAL 
DIRECTION 


3, SAFE FROM NATURAL. 
DISASTERS AND HARMFUL 
RAYS OF THE SUN 


4. EASY TO BREATHE IN OXYGEN 


5. MAINTAINING MOISTURE IS 
UNNECESSARY, ETC. 


Now, the story has finally returned to its beginning. Why did life forms have no choice but to go on 
land despite all these reasons? 


TO EScATE 
TROM THE 
PREDATOR 
OF COURSE:-- 
GASP! 


Truth be told, the first ever to go on land wasn't the vertebrates, but an arthropod, their natural enemy. 
Their position as natural enemy is reversed later on. The sow bug inside the red circle 
is something of a future descendant of the Brontoscorpio; 


It is closely related to the issue of ‘offspring reproduction.’ The problem was that the 'parents,' who 
needed to protect their young from predators due to their better survival skills, were themselves ‘prey.’ 


Nas 
SHOULDN'T HAVE 


GIVEN BIRTH TO US 
IF You cAN'T 
PROTECT US! 


How 
DARE You SAY 
Such THING 
TO YOUR MOTHER! 


mos o0 many life forms that have a duty to preserve their species probably have thought about 
cw c reese the survival chance for their offspring from predators or from natural enemies. In this 
zm Mere are two possible solutions. 


E. Q Give birth at a location where predators cannot reach easily 
3 O Give birth to many offspring 


So, IS YOUR BROTHER 
NOLSU GOING TO EAT US 
OR SOMETHING? 


Ce ancestor of us vertebrates decided to go with the first solution. 

=Œ osse. while there were predators that came ashore following the prey parents who came ashore 
— Dye Orth, the land was still an effective strategy to increase their number compared to giving birth 
= =e ocean where there are a lot more predators. 

=Œ carse, there were mammals (whales) that returned to the ocean for their survival. Whether it was 
ce Dest or the present, the desire to survive is as desperate as ever for every living creature. 


| TOLD You--- 
WHATEVER You’ RE SELLING, 
UM NOT INTERESTED. -- 


Based on evolutionary taxonomy, whales are classified as being related to ‘ungulates’ 
such as the hippopotamus or pigs. 
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m Coming Ashore, and What Happened Next 


Vertebrates, our direct ancestors, succeeded after many hardships in coming ashore, and then 
needed to change their physiology in order to adapt to land life. First of all, they had to harden the 
pillar in their bodies in order to support the weight (notochord -> spinal column), and they had to 
move the bones on their fin inside their body to change them to ‘legs.’ It was around that time they 
had to change their gills into a ‘lung,’ an organ to filter in oxygen in the air for breathing. 


NOTO E» me RESPIRING SLIGHTLY 
» ING SENSOR) THROUGH LUNGS ALONG 
NOTOCHORD) ANIMAL ee us oue Y WITH BRANCH (GS 
THEY USED MUSCLES | (SENSE OF Toucu) SEN BONE. DEVELOPMENT IN FRONT 
TO SEEK Foop 3 NN OF GILLS (HUMERUS). 


l F 
aA EE AA SHOULDERS, ARMS, NECK AND LUNGS, 
BOTH ON LAND AND WATER. WHICH ARE MINIMUM REQUIREMENTS, 
TO BE A QUADRUPED, ARE DEVELOPED, 


KAS 


IcHTHYOSTEGA TODD TD AE WALKED 
AROUND IN A SIMILAR FASHION 
TO GOBIES., 


Amphibians still needed to live close by water even though they could live on both land and water se 
in order to expand their territory, they needed to develop ‘scales’ to maintain moisture in their skin ane 
Strengthen the function of their heart to carry oxygen in their body in order to move quickly. 


THEY ays THEY LOCKED IN MOISTURE 
COLLECTED NL. IN THE SCALES 
ndi c "m m | 3 /f ERA AND MADE INTERNAL FERTILIZATION 
THE BODY WARM ^l cos PR POSSIBLE FOR A WIDER 
Se i 14 ff YET z be teat 


HYLONOMUS. 


e =e") reptiles that adapted to land life were once again divided into predators and prey. However, 
owe sce e diastrophism isolated them in the middle of Pangea and have evolved into the 
eseseces. and behaviors of the mammals we see today. 


A TYPICAL SYNAPSID 
LuckY ENOUGH TO SURVIVE 
THE PERMIAN-EXTINCTION WHICH 
WENT ON TO DOMINATE THE EARTH 
(450 OF VERTEBRATES). 


PRIMITIVE ‘SYNAPSIDS’ 
(MAMMAL- 
LIKE REPTILES) 


EDAPHOSAURUS ^ LYSTROSAURUS 


When you examine the skull of a synapsid, there is an arch-like bone (the beginning of zygomatic arch) developed 
under the big holes (temporal fenestrae) in the back of the eye sockets, thus earning them the name ‘synapsids.’ They 
later evolved into ‘therapsida, becoming closer to mammals. 


7e, approximately 230 million years ago a group of animals with smaller bodies that used 
ees to maintain their body heat appeared. They were the very first mammals and appeared 
ce at the same time as the giant reptiles, the dinosaurs. From that point on, the reptiles and 
72:5 start their long years of competition, and evolution. 


GUYS~ COME ON OUT~ 
| WON'T EAT You 
(NOT ALL, AT LEAST), 
HEHE, 


COELOPHYSIS - TRIASSIC [LSS 
PERIOD DINOSAUR 


mous 
ARAL, 
TEY ARE 
"we LAD a 
= 
MEGAZOSTRODON 


The behavior of the first mammals laying eggs can be found on spiny anteaters and platypus, etc. 
They were active at night, away from the eyes of the predators. 
“er the Triassic Period,' was the time for the ‘Jurassic Period,’ which we are familiar with from the 
owes and the ‘Cretaceous Period.’ Since then, dinosaurs were the ruler of Earth for 100 million 


years 
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TYRANOSAURUS 


MY DEAR 


DESCENDENT! 
u 
VM So PROUD JURASSIC PERIOD 
70 SEE You &| AND CRETACEOUS 
GROWN So Muchal | PERIOD DINOSAURS ARE 
So FAMOUS... 


LET'S JUST SKI? 
AHEAD, 


THECODONTS - AN 


Then were our mammal ancesiors just playing around? As if. While the dinosaurs were enjoying their 
prosperity until the meteor hit the Earth, and the Ice Age started, our ancestors went through evolution 
after evolution to prepare for their time of prosperity. 


IF THE LIFESPAN OF 
AN INDIVIDUAL IS SHORT, 


THE 
SMALLER THE BODIES, THEN THEIR REPRODUCTION AND 


THE FASTER THE CIRCULATION RATE 
HEARTS BEAT, WOULD BE FASTER 
CONSEQUENTLY AFFECTING AND HASTEN THEIR EVOLUTION, 

THE LIFESPAN OF EVERY 


LIVING THING, 


LITERALLY 
LIFE IS SHORT. 


ELEPHANT: 30 BEATS/MIN RAT: 800 BEATS/MIN 
LIFE SPAN: APPROX. bo YEARS LIFE SPAN: APPROX, 2 YEARS 


After the long Ice Age and the dinosaurs’ reign ended, mammals that were relatively adept at 
maintaining their body heat took over, and then divided into many different species, with different 
variations. As the number of species and their individual numbers grew, there were ones that moved 
to the safer trees to get away from the dangerous land, like their ancestors that decided to move to the 
land from the ocean. This started the was the emergence of primates which are the direct ancestors 
of humans. 


CLOSER TO 
THE TREES STANDING ERECT, 
ARE Much SAFER MATES 
COMPARED TO LAND. 
PLUS 
| THERE'S MORE FooD--- 


- common trait of primates was traveling from tree to tree and feeding on fruits and insects. This 
saused the development of depth perception and hand function. As a result their brains grew bigger, 
aad nere we are today. 


AS THE BRAIN 
GETS BIGGER 
SO DOES THE SKULL, 
AND THE FACE 
HAS GOTTEN 
FLATTER 


<p ae < 


b — 


AEGYPTOPITHECUS HOMO HABILIS HOMO SAPIENS (MODERN MAN) 


Humans are one of the animals on Earth with the highest brain-to-body weight ratio. 
Development of the brain and its capacity due to using hands and tools and standing erect 
greatly affected the appearance of mankind. (Note that the example above is a comprehensive inclination. 
There were many different species of mankind as well.) 


= have reviewed a very brief evolutionary history of vertebrates which we are a part of, but there are 
=) diverse opinions on evolution, and new findings are coming up every day. It is true that it's hard 
— come to a conclusion on anything. One thing remains true now, and in the past, that every living 
-"es'ure has put in enormous effort to adapt to the environment, and humans are merely a part of it. 


ze eve that our bodies are no different from an encyclopedia that contains every bit of our history of 
-escerate struggle for survival. Knowing that, exploring the human anatomy won't sound too strange 
anymore, right? 


++» You 
SURE HOLD A 
HUGE HISTORY 
OF SURVIVAL, 
MISTER. 


HMM? 
WHAT? WHY, 
WHAT'S 
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Let’s learn about the Bones and musc es; 
the basic elements that constitute our b im 


| 
| > 


| T 4 
The reason why many organs are in their plac and that we can maintai the." rri 
functions and the appearance of our body structure is because of the ‘frame’ in 
the center. | 
It is true that our bone structure is complicated, : 
given the fact their role is important and complex, E i 


a 
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There must be a reason why our bones look the way they do 
When we understand the reason, we will be able to understand the co 
form of the bones relatively easily. Fo 
We can then also understand the appearance of the muscles attached to t 
bones. | 


There may not be a rule about the shape of our bones, but there, are a ! Z f 


Let’s first identify the basic points of the bones and the muscles, 


EXE 


a 


uat > d 
at, 


Earth = Earthling? | 


There is a movie called. 'The Day the Earth Stood Still’, starring Keanu Reeves. In the story, Keanu 
Reeves’ character is portrayed to have a body that is surprisingly very close to that of a human's 
anatomy despite the fact that he is an alien, and an astrobiologist 'Dr. Helen Benson' (Jennifer 
Connelly) explains as below. 


Astrobiologist 'Dr. Helen Benson 
(Jennifer Connelly) in The Day the Earth Stood Still.) 


‘The being had to be born here, in its human form.' 


This short line, which sounds like a poor excuse to save costs on the alien costume and make up, 
provides a big clue to understanding the 'human body' we are about to explore. It is not incorrect 
even though it is fiction. The story is about having to be born into a human body in order to survive 


in Earth's environment, in other words, a body that is optimized to survive in this special environment 
called Earth. 


In the grand scheme of things, the human body had to be in this form to adapt to the Earth's 
environment; on a smaller scale, to efficiently survive against other life forms. 


IF A LIFE FORM LookS 
LIKE THIS, 
THEN THERE HAD To BE 
A REASON FOR IT, 
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ma sound like a broken record, but to understand why the human body had to be in this form is the 
sp to illustrating a more realistic human figure. There is a world of difference between knowing 
= understanding the fundamentals to illustrate, versus not knowing and just copying. 
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“iaw then, shall we explore the ‘bones’ in detail first, as it is the basic foundation of the human body? 


M, 
Ges WAIT! korean Names Chinese writin 


Before we get to the main point, I must point out that although T use ‘Korean names’ for the anatomical 
Sems, I will write them in ‘Chinese characters.’ 


The terminologies we are familiar with, from ‘skull, biceps, pubic bones, etc.’ to terminologies like ‘the 
*orax, muscle flexor carpi radialis, ligament inguiunale, etc., are mostly from the Japanese kanji 
—* medical school they usually use English terminology). It would be the right thing to use Korean 
*erminologies. However, Chinese characters have been used for a very long time, and the anatomy books 
=at are currently being sold in the market mostly use Japanese kanji. 


Dp the other hand, it is very helpful to understand the meaning of the Chinese characters when studying 
enc*omy for art. This is the character's meaning will help describe the form, location and the function of 
e said body parts. 


DAMMIT. IT'S 


ALTHOUGH 
IT MAY SEEM 
COMPLICATED, 

17 IS ACTUALLY EASY 
Hen You BREAK DOWN 
THE MEANING OF EACH 
CHARACTERS: -- f 


HARD ENOUGH REMEMBERING 
THE CHINESE CHARACTER 
Gin NOH 0K SOHN Moik PYUHM KEUN FOR MY NAME... 


R AS OS Ad 


LONG ae SIDE HAND ROOT p 
JANG You CHUK Soo  KEUN SHIN 


(THE LONG MUSCLE THAT IS LOCATED 
ON THE SIDE OF THE RADIALIS (RADIUS), 
: WHICH EXTENDS THE WRIST] 


O£ course, I will use ‘English terminologies’ as well, but please note that I will mainly be using ‘Korean + 
Cinese characters.’ 
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ilIThe Rugged Bones 


As we all know, the bones (skeleton) are the most basic foundation among the many elements tha: 
constitute a body. It is such a familiar form that even people with no interest in anatomy can easily 
conjure it in their minds. 


The Rugged Bones / 
Painter 10 / 2010 
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== = c7,sologically important structure because it contains minerals (calcium, phosphorus, 
@ xe essential to bodily activities such as metabolism and neural signals. Even ‘blood’ is 
Dy bones. 


BUT 
IT DOESN'T THIS KIND OF FORM IS 
MATTER FoR uS ANIMALS WITH POSSIBLE INSIDE 
SINCE OUR BONES ARE SOFT EXTERIORS NEED THE WATER, 
OUTSIDE, A STURDY FRAME TO WHERE IT’S LESS 
SUPPORT THEM, AFFECTED BY GRAVITY, 


ces. y. | put ‘bones’ in much higher regards to ‘muscles’ when I'm drawing a person. While the 
comes are obviously connected to the 'bones' as a basis, so are the skin, hair, chest, etc., making 
‘© Sones a very important concept for someone who is studying art. If you think about how nouns 


— ss frame' or ‘framework’ are commonly used, you can see their importance even if you don't 
aaa 


Axial skeleton - skull, ribs, sternum, spinal column 


Appendicular skeleton - arm bones, leg bones, clavicle, 
shoulder blade, hip bone 


NOW INOI“ 


LEG BONE 
(LOWER LIMB) 
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cem from a medical point of view, not having appendicular bones such as 
cs anc egs is inconvenient in a functional sense, but it won't have big effect 
on preserving a life. 


In the past, when Koreans used Chinese characters for axial skeleton, they used the characters 
‘body, root, and bone' which meant ‘bone that is the stem of the body.' For the appendicular 
skeleton, they used the character for 'parts' which literally meant 'bone that is attached to the 
body.’ They also used different characters at times but they meant the same thing. 


Simply put, the axial skeleton plays a crucial role as a protective barrier for the important organs 
that are essential for humans to live. While the appendicular skeleton plays the role of locomotive 
organ to support the axial skeleton. So basically, the arms and the legs must be able to move 
well structurally, to be able to support the body safely. | will explain again later, but this is a very 
important basis for drawing anatomy. 


There is an average of 206 bones in adults whereas infants have 350, but they combine and 
shrink in numbers as they grow older. Each bone has an organic relationship with other organs 
such as muscles and blood vessels, so their shapes are determined by their role with certain 
areas that stick out or cave in. Those are called protrusions and cavities of the bones. 
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Usually, a protrusion means it is holding onto something (muscles), and a cavity is often there to protect organs such 
as eyes or to create pathways for blood vessels, nerves, or tendons. 


Protrusions and cavities are concepts that will continuously appear on of bones of our body during our 
study of anatomy. It will be much easier to study them if you understand the physical characteristics of 
each protrusion and cavity. Please pay close attention to them. 


@ Bend the Joints 


In one sentence, a joint is an area where two bones meet. 

Typically, we think joints only refer to moving parts like wrists or ankles, but that is only one type of 
joint. There are many different types of joints. and which type depends on the shapes and functions 
of the bones. They can be divided into three big groups of joints based on the ‘materials’ that connect 
the bones. 


® Fibrous Joints 


= Srous joints are connected firmly by durable fiber, it's as if they are glued together. 
“=e sutures on a skull are a typical example of a fibrous joint. 


TELLS CONSIST OF 21 BONES THAT ARE 
‘SUTURED’ TOGETHER 


THIS SUTURED AREA IS 


CALLED 


“FIBROUS JOINT’ 


ASE REAT x 
THE DEFINITION OF ‘JOINT’ 
AGAIN~ 


IT IS ALSO 
FOR THE INFANT To 
COME OUT METOPIC 
OF THE MOTHER! S ANTERIOR 
WoM® EASILY. 


FONTANELLE 
(FONTIcULOUS, 
MADOR) 


POSTERIOR 


There are soft membranous gaps in between the cranial bones of the skull during infancy so that their skull can grow 
according to the growth of their brain, and they are called fontanelles. 


® Cartilage Joints 


This literally means joints that are connected by cartilage. They can move a bit individually, although 


aot much, but ‘big movement is possible when they move as a whole. ‘Intervertebral cartilage,’ is also 
“nown as a ‘disc,’ is a typical example. 


THEIR BASIC ROLE To PROTECT 
THE SPINAL CORD(CENTRAL NERVES) 
AND ALSO TO ABSORB SHock 
IS VERY IMPORTANT, SO IT WOULD BE 
A PROBLEM IF THEY CAN MOVE 


LATERAL FLEXION 


INTERVERTEBRAL CARTILAGE 
(DISC) 


FORWARD FLEXION 
(ANTEFLEXION) 


MOVEMENTS OF T 
SPINAL COLUMN, 


BUT 
THE 24 VERTEBRAE 
ALLow VARIOUS 
HE 


BACKWARD FLEXION 
(RETROFLEXION) 


THIS IS AN 
EXAMPLE 
OF BACKWARD 
FLEXION, 
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© Synovial Joints (diarthrosis) 
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The ‘joints’ we commonly think of, such as elbows, knees, wrists, and ankles are what we call ‘synovial 
joints.’ The space between the bones (inside the joint) is filled with synovial fluid that allows smooth 
movements. Synovial joints have many different forms because they play a unique role throughout the 
body with their large range of movement. Please refer to the image below for an explanation of each 
synovial joint. 
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Ge KINDS OF SYNOVIAL JOINTS 


PIVOT JOINTS € 


RESPONSIBLE FOR g 
ROTATIONAL * 
MOVEMENT 
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CONDYLOID JOINTS 
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IS MADE OF ARTICULAR CAPSULE IS 
THICKENED FIBER 


MEMBRANE) 


FILLED WITH 
SYNOVIAL FLUID, 


FIBER MEMBRANE: 
+ 
SYNOVIALMEMBRANE 


COMPOUND MOVEMENT 
OF BENDING AND ROTATION 


ARTICULAR CAPSULE 
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MOVEMENT OF BENDING 
AND ROTATION 
: dá 
" ^ COTYLOID JOINTS 
OND ^ ALL kinns 
1 HINGE JOINTS Ae a 
o3 MOVEMENTS 
RESPONSIBLE = 7 pi 
ee s POSSIBLE. 
pecora SHOULDERS, 
x. HIP JOINT 
EM 
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Ex HINGE JOINTS 
= atm OP PENDRA: RESPONSIBLE, € 
=~ JOINT se 
. UP-AND-Dow! 
= I&AMENT MEE IT IS EASY To MOVE MOVEMENT 
B uos ppl THE JOINT BECAUSE THE 
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bog 
WAIT! Types of Synovial Joits 


© Hinge joint 
This joint is similar in structure to the hinge on a door. Its movement is only 
restricted to flexion and extension (up-and-down movement), and no rotation. 


There is a 'head' on the outside of the hinge joint that prevents it from 


moving beyond a certain angle. Meaning, it only bends in one direction. It 
is categorized as a ‘uniaxial joint’ because it only has one axis. 


M (9:.. 


THE HEAD ON THE OUTER 
PART OF THE JOINT THAT 
PREVENTS IT FROM BENDING 
OUTWARD 


@ Pivot joint 


Pivot’ means it has a central axis that allows a wheel to rotate. Our ‘head! is probably the first thing that 
comes to mind when we think of a ‘rotating’ part in our body. That's right. The neck bone (no.2 neck bone: 
axis) that allows our head to rotate is a typical example of pivot joint. Pivot joint is part of a 'uniaxial joint; 
ke the hinge joint. 


NO,| NECK BONE: ATLAS 
3 —NO. 2 NECK BONE: AXIS 


UP-AND-DOWN MOVEMENT 
(HINGE JOINT) IS MADE ABOVE FROM THE ‘ATLAS,’ 
AND SIDE-TO-SIDE MOVEMENT 


(PIVOT JOINT) IS MADE BELOW FROM THE ‘AXIS,’ 
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The head can make many kinds of compound movements other than the rotation, as you can see from the 
‘mages above, the reason being in the 'condyloid joint’ which I will be covering in the next page. 


© Condyloid joint 


The condyloid joint is a joint that has up-and-down 
movement along with a limited range of left-and-right 
movement. This movement is made by the head, as I've 
shown earlier, but you can also observe it in the wrist. 


The condyloid joint has a flat elliptical shape, so it is good at 
supporting weight. Its strength is that it is capable of more 
varied movements compared to the ‘hinge joint" 

and the 'pivot joint’ we explored earlier. But keep in mind 
that its movement isn't entirely free. 


IT WILL BE EASY TO UNDERSTAND 
IF You PICTURE THIS KIND OF SHAPE. 


So THIS 
KIND OF 
&^ MOVEMENT 


THIS IS POSSIBLE, 


FINGER BONE — 


~ 


a BUT THIS IS DIFFICULT, 
METACARPAL 


(STYLow ON THE THUMB i] 
PROCESS) SIDE OF THE WRIST 
IS THE RADIUS RATTLE 


BLOCKING ITS PATH, 


THUMB SIDE IS 
THE RADIUS 


UT IS SIMILAR FOR THE ANKLE, 


PRESSURE 


VT IS EASIER TO BEND THAN IT IS To BEND 
INWARD (INVERSION) OUTWARD (EVERSION). 


IT IS So THAT 
THE BODY CAN DISPERSE 
f THE LOAD AND 
BECAUSE THE INSIDE OF THE ANKLE BONE PRESSURE THE PRESSURE IT 
IS HIGHER COMPARED TO THE OUTER ANKLE BONE, DIRECTLY RECEIVES, 


As you can see, the reason that condyloid joints of the wrist and the ankle has a limited range of motion is 
so that the body can gather the center of the gravity towards the inside of the body to maintain a stable 


posture, like a safety mechanism. Also, the condyloid joint is categorized as ‘biaxial joint’ because it usually 
has two axis points. 


© Cotyloid joint 
Tee cotyloid joint literally looks like a mortar. This is the joint with the most freedom of movement out of 
a She joints we've reviewed. 


CIECUMDUCTION 
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4—— 
(USA IF You've BUILT 
COLLECTION OF Msn MODELS, Q3 
'OU' LL. BE FAMILIAR 
BENDING, TEETAN : 
SPREADING, “POLYCAP}? VIS A PART THAT 
EXPANDING AND IMITATES THE ‘coTYLOID 
JOINT. 
I GATHERING 
MOVEMENT. 


The cotyloid joint has a large range of movement compared to the uniaxial joint or bifurcation joint, and 
“ey are categorized as a ‘multi-axial joint.’ You can see cotyloid joints in places like the shoulder and 
sews, meaning where the arms and legs begin, and they are a little different in appearance. 


EVEN THOUGH 


THEY ARE THE SAME VT 
COTYLOID JOINTS, IT IS THAT MucH 
THE SHOULDER HAS A EASIER To GET 


WIDER RANGE OF DISLOCATED OR 


SHOULDER 
SLIGHTLY HANGING 
ON THE 
GLENOID CAVITY 


© Compound joint 

The ‘compound joint’ is a joint that consists of more than two bones, so it has a broader meaning than the 
‘Synovial joint’ (the opposing term would be ‘simple joint’). Prime examples of compound joints would be the 
es and the axis which moves the head, which we covered briefly earlier, the forearm that is able to 
eronate and supinate, and 


THAT IS WHY 
THE ARM IS A THIS KIND OF 


‘COMPOUND COMPOUND 


JOINT, MOVEMENT 


IS POSSIBLE. - 
x 


oed 
PIVOT JOINT p 


(ROTATION) | 


(2 


3 


Em 


HINGE JOINT 
(UP-AND-DOWN) 


BUT THE LEG 
CAN ONLY MOVE 
U?-AND-DOWN. 
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the ‘hand! which is like the ‘complete gift set of joints.' 


THE WRIST ISA 
‘CONDYLOID JOINT’ 


THE WRIST BONE IS A 
"PLANE JOINT’ 
(ALMOST DOESN'T MOVE) 


THE AREA WHERE 
THE FINGERS ARE 


TK 
, CONNECTED ARE — PS MS 
CARTILAGINOUS JOINTS’ THAT WALK ON THEIR 
(IT Moves, ALTHOUGH FINGE! 


NOT AS MucH AS THE 


RS, 
DIGITIGRADE, 
SYNOVIAL JOINT) 


INCLUDES RABBITS, DOGS, 
CATS, ETc, 


The ‘saddle joint’ that connects the thumb is a joint (bifurcation joint) that doesn't exist on any other finger and is 
exclusive to the thumb, because it oversees the rotation, bending, etc. of the thumb. The ‘plane joint’ that exists in 
between the wrist bones is a joint that only slightly slips and almost doesn’t move (non-axial joint), 
so we will be skipping its explanation. 


ilSummarizing the Main Points of the Skeleton 


We've covered the common points of the shape of the bones up to now, but the ‘joints’ by themselves 
are confusing, aren't they? Don't worry it's the same for me - but luckily we don't have to understand 
them all right now! You will have to continually review them over and over during your studies. The 
most important points are summarized as below: 


|, THE SKELETON’S FUNCTIONS ARE TO 2, PROTRUSIONS AND CAVITIES OF THE BONE 
SUPPORT, MOVE, AND PROTECT THE BODY. 


IN CONTRAST, 
IF THERE IS A CAVITY, 
THEN THERE IS A HIGH 
CHANCE THAT IT I$ TO 


IF A CERTAIN 
PART OF THE BONE 
IS PROTRUDING, IT IS 
TO HOLD ONTO 


PROTECT ORGANS 
AS AviTigs | (EYES, ETc.), OR MAKE A 
LIGAMENTS, ETc) J Qe os 


ORNBLOOD VESSELS. 


3, BETWEEN THE BONES, IS THE ‘JOINT,’ 


JOINT 
Bone (CARTILAGE JOINT) THIS PART THAT 
CONNECTS THE 
SYNOVIAL JOINTS 
IS CALLED 
‘LIGAMENT’, 


= pm & PICTURE A CHAIN 

JOINT v.i: Lu 

(SYNOVIAL JOINT) Ce || NUNCHUCK 
TOGETHER. 


e then, with this we can say that the foundation to understanding the ‘bones’ is established. 
ever, bones are very abstruse in that their shapes are hard to make out even if we study 
ese points. That is why understanding the ‘reasoning’ behind their shapes is important. We can 
esestand it if we know the reason why, and we can easily picture their shapes if we understand 
em We will be exploring the reason from here on out, so let's make sure we understand 

We aune we've covered so far. 


"Various Joints of the Skeleton' / Painter 10 / 2010 
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sternoclavicular articulation 
: saddle joint 


intercarpal articulation 
: plane joint 


acromioclavicular joint 


ania iu humeroradial articulation 
: plane join 


:pivotjoint | 
(trochoid articulation) 
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shoulder joint 
: cotyloid joint, 
(spheroid articulation) 


interphalangeal joints 
: hinge joint 


. Costal cartilage 
intervertebral cartilage 
(intervertebral disc) . 
: cartilaginous articulation 


humeroulnar articulation 
: hinge joint 


. Wristjoint . 
& (radiocarpal articulation) 
: condyloid joint 


hip joint (coxal articulation) 
: cotyloid joint, 
(spheroid articulation) 


knee joint 
: hinge joint 


Metacarpophalangeal 
: joints of the thumb (MCT) 


ankle joint (talocrural articulation) 
;: condyloid joint. 
(ellipsoidal articulation) 


intertarsal joint 
: plane joint 


interphalangeal joints of the foot 
hinge joint 
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Human Muscle — 


iThe Function of Muscles 


Did you know there are more than 650 muscles in your body? Your muscles come in different shapes 
aad have various jobs. But ultimately, your muscles are what make your bones move. They also 
»®uence your physical appearance and play an important role in the expression of the human body. 
out a doubt, muscles are the flower of anatomy art. 
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‘Full Body Muscle Depiction’ 
/ Painter 10 / 2010 


The human body has three types of muscle, each with a different job. 


-. @ Skeletal muscle 
. They are attached to the bones of the skeleton and make body movement possible, They are often 
called 'striated muscles' because they look striped. Skeletal muscles are 'voluntary muscles,' meanin 
.. you can control what they do. When people talk about a particular muscle, they're probably referring to — 
a skeletal muscle. 


@ Visceral muscle 

They are found in the walls of the eye, stomach, bladder, blood vessels, etc.. They are also known as 
‘smooth muscles’ because they don't look striped like skeletal muscles. Visceral muscles are ‘involuntary 
muscles,’ meaning you can't control what they do. 


© Cardiac muscle 
They are found only in the heart and are responsible for pumping blood throughout the ud These 
muscles work on their own to contract and relax, from the moment y born qus Lyour eath. - 


SKELETAL MUSCLES ARE 
THE ‘MUSCLES’ 
WE USUALLY TALK ABOUT. THIS BOOK 
THEY’ RE LITERALLY THE ONLY COVERS 
MUSCLES THAT Move YouR 


THE 
MEAT You EAT ARE 
) SKELETAL MUSCLES. 


On top of making your body move, skeletal muscles 
THANKS TO THE s 5 i 1 
SKELETAL MUSCLE, make breathing possible by moving the thoracic 
ALL THIS IS POSSIBLE! cage(chest) that protects the heart and lungs. They 
— control body temperature by converting energy into heat 
i ` RESPIRATION and help maintain body posture. 


MAINTENANCE J k N | also want to point out how skeletal muscles give the its 
F BODY P i ] [ 
"heu a body shape. Anyway, keep in mind that every 'muscle 


ce ai ; OF BODY POSTURE | talk about from now on is a 'skeletal muscle. 


Like | said, there are more than 650 muscles in your body. It may sound like an overwhelming number 
of parts to study. The good news is that from an artistic perspective, things are much simpler. No 
matter how many muscles there are, they are merely lumps of tissue attached to bone. As long as you 
have a deep understanding of the skeleton, you have nothing to worry about. 
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WThe Structure of a Skeletal Muscle 


=s « the basic structure of a skeletal muscle. 


FASCICLE 


ETIMYSIUM 
TENDON MUScLE 


= s«e'etal muscle is made up of hundreds of muscle fibers bundled together. These muscles contract 
te: * receives a signal from its nerve. They are attached to bones by tendons, which are tough 
cs of fibrous tissue. In essence, muscles and tendons work together to move your body. 

s a further simplified image of a skeletal muscle. 


s simple, right? The structure itself may be simple, but skeletal muscles are found throughout 
x entire body. They have a big role in the study of human anatomy so it's important to have a good 
_e@erstanding of them before moving on. 
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Q Muscle 


As | mentioned earlier, muscles span a joint and are attached to bones by tendons. 
Let's take a look at muscles first. 


Your 'muscles' are made up of a bunch of muscle fibers. When a muscle fiber receives a signal 
from its nerve, your muscle contracts and pulls the bone. This simple process is what makes every 
movement of your body possible. 


(D RELAX 


WHEN YOUR MUSCLES 
RECEIVE A SIGNAL FROM 
THE BRAIN... 


HAHA 
3 wERE You 
JUST LIKE WHEN Ne STARTLED? 


"4 YOUR RELAXED BODY f , 
J SUDDENLY (fang Nis 


FLINCHES DUE TO 
SOME KIND OF 
STIMULATION, 


! 
1 


Refer to the image on the right. In response to a stimulus, all the joints in your body flex and your body 
automatically curls up. This is known as a 'reflex.' 


Contraction is the movement of your muscles that makes your body curl up. This may sound obvious, 
but muscles bulge out when they contract. 
The muscle may shorten, but its mass doesn't change. 


The important thing is that muscles only contract and relax. They don't expand. 
Keep this in mind. 


LP) 
wait! Do muscles expand ov contract? 


Some textbooks describe muscle contraction as an activity that 'expands' the muscle. The focus is placed 
on the muscle bulging out and ‘expanding,’ not on the ‘shortening’ of the muscle. Either way, the fact is 
that muscle mass doesn't change. Though the words 'contract' and ‘expand’ have opposite meanings, both 
are used to describe the same muscle movement. To avoid confusion, I'll be consistent and use the word 
‘contract’ from now on. 


WA ALLL LLU 


There are numerous kinds of muscles with different shapes and functions. 


* Shapes of Skeletal Muscle 


A 
circular muscle 


Fusiform Parallel Bipennate Unipennate convergent Multipennate civculay — [i52lso known as 
a constrictor 
or sphincter," 

=usiform \ 
< / N 
the wost (e.g. 
(e.a. (e.a. (e.a. (e.g. bi " 
pr ru vectus ablowivis) vectus femoris) Flexor digitorum (e.g, deltoid) servatus deterior) Naro P wal 
(e.g. biceps brachii) — Sphincter 


Fusiform muscles are spindle-shaped. In other words, they are wider in the middle and have tapered ends . Bipennate muscles have 
2 row of diagonal fibers attached to both sides of central tendon, resembling a feather. As the name suggests, multipennate muscles 
have diagonal fibers attached to multiple central tendons, looking like an array of feathers. 


Skeletal muscles come in many different names and shapes, but they serve the same purpose 
*? move your body by contracting). l'Il be covering this in more detail later. 


LP 
wait! Do you know how muscles grow? 


Remember how I said muscle contraction doesn't have an effect on muscle mass? Well, that only applies to 
short-term activity. Depending on factors, such as age and the amount of exercise, muscle mass can either 
increase or decrease. 


An interesting fact is that the brain doesn't use up all of your muscular strength and saves some just in 
case. But if you repeatedly overuse your muscles, the muscle fibers get damaged. Your body then works 
to repair them, and muscle mass increases as a result of this process. To strengthen your muscles, it is 
important to get adequate rest and eat protein. In some ways, the process of building your muscle is like 
locking the stable door after the horse has bolted. 


@ MUSCLE EXHAUSTION 
OR 


MUSCLE OVERUSE 


^. When you workout or train with weights, your body is damaging muscle fibers and actively repairing them. Bodybuilders 
refer to the process of building muscle as ‘tearing the muscles.’ 
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@ Tendon 


You can tell from all the images that your muscle isn't directly attached to the bone. This is because 


it needs to prevent your muscle from wasting energy and to better carry force from the muscle to the 
bone. This is where your 'tendons' come in. 


IF 
7 TENDONS DDN’ T 
You. Gets THIS WOULD BE EXIST, YOUR HAND 
LIFT A TOLE. WAY MORE WOULD HAVE TO BE (. 
RATHER THAN EFFECTIVE, 8 TIMES THICKER ` 
You DOING THAN NOW, 


YOuR HAND "al 
MADE OF TENDONS AND 
LIGAMENTS, 


A tendon, also known as a sinew, is structurally and physically different from a muscle in several ways. 


Lets take a look at the back muscles as an example. 


BEFORE 


EXERCISE Musee TENDON 


a a r 


WHILE YOUR MUSCLES cAN GROW AND CHANGE ITS SHAPE, A TENDON CAN'T, 
TENDONS cAN'T BE REPAIRED WHEN DAMAGED EITHER. 
So WHEN YOUR MUSCLES GET BIGGER, IT LOOKS AS THOUGH YOUR TENDONS ARE CAVING in, TEER), idi 
A BE REPAIRED, BACK 


WHAT HAPPENS WHEN E a 
THEY TEAR? TEES 


TENDONS ARE LOCATED AT BOTH 
ENDS OF A MUSCLE, PREVENTING MUSCLE DAMAGE. 


-< 


Tendons are made of tough connective tissues. They are incredibly strong and stiff. If tendons were 
stretchy like a rubber band, they wouldn't be able to carry force from the muscle to the bone. But 
unlike muscles, tendons can't be repaired once damaged. 


Ww 
pos 
eens. also called sinews, are 'cords' or 'ropes' of connective tissue. They are found all throughout C 
>= cec. and are especially apparent in spindle-shaped muscles like your biceps (upper arm) and 
qecnemius (calf) muscles. 
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MUSCLE 
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seins connect muscles to bones. If the muscle gets broader, so does the tendon. These broad 
es are called 'aponeurosis'. They come in a variety of shapes and create unique curves in your 
= 


EPICRANIAL APONEUROSES 
APONEUROSES "7 AND TENDONS 
HAVE SIMILAR FUNCTIONS. 
RE 


*YELLOw AREAS 
4 ARE ALL TENDONS. 
LATISSIMUS EXTERNAL OBLIQUE 
DORS! APONEUROSES ABDOMINAL APONEUROSES 
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Aponeurosis are thinner than tendons. But the sheath-like structure covers a wider area, providing 
strength and durability. They also act as a durable layer of film that protects your organs in place of 


your bones. For this reason, they are usually found in boneless muscles that need extra strength and 
have a wide area of attachment like your abdomen and back. 


MUSCLE ARGH: HMM, 
ORIGIN MY SHOULDERS... | | IT’S So Much 


\ NEED To 
BE PROTECTED~ | g 
FEELING So cozy |O 
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" nds 

TENDON INSERTION 

Lo -~ APONEUROSIS 
3 zm INTERNAL 


When talking about our muscular system, more emphasis is usually placed on muscles than the 
tendons. However, from an artistic perspective, the tendons are just as important as the muscles. 
When muscles “bulge out,” tendons “cave in." Your body is three-dimensional so it's important to pay 
close attention to the different kinds of tendons as well. 


toe 


wait! what's the diffevence between tendons, blood vessels, and ligaments? 


@ A MISCONCEPTION ABOUT TENDONS 


; *VIEW OF KNEE JOINT LIGAMENTS 
THEY RE FROM BEHIND. 
BLOOD VESSELS 
THESE 


NS)! E 
BUMPY LINES ANS) A 
ARN To æ . LATERAL T 
TENDON fn COLLATERAL L 
; C LIGAMENTS LIGAMENT (LcL) POA, MEDIAL coLLATERAL 
TENDONS LIGAMENT (McL) 
ARE ALSO DIFFERENT. 
LIGAMENTS ARE BANDS 
OF TOUGH, ELASTIC 
TISSUE THAT CONNECT 


MM A E 


POSTERIOR 
FROM INTENSE CRUCIATE 
PERET 1S LIGAMENT (PcL) 


SHIN BONE 


oR BIR 


The blood vessels popping out on the man's arm are called 'veins.' They return deoxygenated blood to 


the heart. Following intense exercise, the amount of muscle mass increases and body fat decreases. As a 
result, the veins are 


messed towards the skin's surface and become visible (arteries are rarely visible). Strong muscle 
exwe*raction makes the veins bulge out even more. This condition known as vascularity is often regarded as 
2 sgn of masculinity. Keep in mind, blood veins need to be placed accurately when drawing the male body. T'll 
xen in more detail later. (See p.623) 


ments are also often mistaken for tendons. They are both made of fibrous connective tissue, but 
ey are structurally very different. Tendons attach muscle to bone and ligaments attach bone to bone. A 
gre example is the cruciate ligament, which holds the knee in place by aligning the thigh bone and shin 
ene Also, ligaments aren't easily visible from the outside so you can just keep this information as common 


Anewledge. 


WF exors and Extensors 


| Ser >oned earlier that skeletal muscles contract when stimulated. If so, how do muscles contract to 
c your hinge joint? It's pretty simple. 


we eer flex or extend. Since | mentioned 
i" ; IN OTHER WORDS, 
= = Mat muscles only contract, that means THIS KIND OF 
iE. d 
no 8 joint isn't a problem. But how would MEAT DOESN'T 
sea ghten it out again? 


‘ets why skeletal muscles are attached to 
‘at meet at a joint and work in pairs. The 1. 
— muscle works to bends a joint. Then, the 2. 
cssc muscle works to straighten it. 
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) mourse. there are exceptions like your facial @ EXTENSOR 


“snes and sphincters. But for the most part, PROE 


ces coordinate in this way. 


Skeletal muscles exist between bones. So unfortunately, the 
stereotypical meat-with-handles you saw in cartoons as a child 
doesn’t exist in real life. Anything similar to it would actual! í 

like short rib patties, where the meat is minced and poun 
bone. It could also be an intercostal muscle (See p.235 
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Flexors and extensors are primarily found in the body parts that perform the most important 
movements, your hands and feet. But it's safe to assume that flexors and extensors work in opposition 
throughout your whole body. If it weren't for these muscles, your body would have a hard time 
returning to its original position after making a movement. 

Flexors and extensors will be covered in more detail later (p.303). 
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The pair of flexor and extensor muscles work in opposition. The main muscle producing an action is 
called the prime mover or 'agonist.' The muscle opposing that action is called an 'antagonist.' Keep 


in mind that agonist and antagonist aren't names of specific muscles, but are terms to describe how 
certain muscles work. 


THE 
AGNOIST CANNOT MOVE 

IN A PRECISE MANNER 
IF THE ANTAGONIST DOESN'T 
CONTROL THE RESISTANCE. 


IF ONE MUSCLE ACTS AS 
THE AGONIST, THE OTHER 
AUTOMATICALLY BECOMES 
THE ANTAGONIST. 


STERNOCLEIDOMASTOID 
MUSCLE CONTRACTS 
(AGONIST) 


CONTRACTS 
AT THE 

SAME TIME 
(ANTAGONIST) 


YOUR FLEXOR 
MUSCLE MOVES 


= ) ) So DOES YouR’ 
NS WA EXTENSOR MUSCLE, » Y 


Your muscles coordinate in this way to make precise movements possible, like writing or drawing When the 
agonist contracts, the antagonist relaxes the muscle with careful control, allowing you to move gracefully. If 
antagonists didnt exist, even a simple movement like turning your neck would cause a fatal injury. 
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| In most cases, when your muscle contracts, it pulls from the 
ending point of the muscle (insertion : distal) to the starting 
= geint (origin : proximal). If you know the origin and insertion 


sf a particular muscle, you'd probably be able to guess the INSERTION Jo 
resulting movement of contraction. (ENDING TOlNT) JA ~ 


D a WHEN 
= ; : E : UScLE coNTRACTS 
Sill having trouble differentiating the two points? Just AUDITE FROM E 
ser that the ‘origin’ is the point that doesn't move INSERTION 


i TO THE ORIGIN, 
contraction, and the ‘insertion’ is the point that moves. 


@Recap of the Muscular System 


covered the basics of the muscular system. If you're still confused, just remember these three 
ports 


L MUSCLES ARE 3, MUSCLES 
SOUND IN BETWEEN BONES. CONTRACT AND RELAX. 


= sot an expert, but I'd say knowing these three points is more than enough in anatomy art. Each 
e will be covered in more detail when we draw them. 
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"Portrait of a Beautiful Woman"/ Painter pencil brushes / 2008 
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Finding the Roots of the Human Body 


'Roots' are the nutrient-absorbing part of a plant that is usually 
- underground. = = 


That’s why most of us think of the organs at the bottom 
` when we hear the word 'roots.' 
But for humans, the head at the top is considered the roots. ` } 


Why? 
Let's find out as we look into the different parts of the head. 
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Our Head, Our Rootsz d 


@ How to Draw a Tree 


| have a memory of a late spring day in elementary school, when my class went out to a hillside nearby 
for a sketch session. | was quite excited because | packed a gimbap and it felt like a picnic. But then | 
looked around to start my sketch and started to be flustered. Why? 


Because trees were everywhere and they were hard to draw. Just thinking about all the leaves and 
branches gave me a headache. As an elementary school student, the thought of having to draw each 
and every detail was overwhelming. 


UMM... 
How COME 
\ DON’T 
SEE ANY TREES 
THAT LOOK LIKE 


Years later when | chose the arts as my career, | still couldn't figure it out. Well, | knew | couldn't avoid 
the problem forever. So, | started thinking about simplified ways to draw a complicated tree. Finally, | 
found the solution, one that was ironically too easy. It was to draw the tree trunk first. 


(Row. Oerancres@ Twas 


X Give IT A TRY! 


_®aves are attached to small twigs, small twigs extend from branches, which extend from the trunk... 
same to the realization that the leaves, twigs, and branches were extensions of the tree's trunk. All | 
"=e to do was draw the trunk first and draw my way up. It was still complicated, but much easier than 


=Æ reason why l'm talking about trees, instead of talking about human body, is because drawing 
en body is just the same as drawing trees. 


— omer words, it gets easier when you first understand the 'branches' of human body. The arms and 
ess may seem complicated at a glance, but they are just branches stemming from the trunk called 


Te spinal column." 


Ss ust a matter of thinking. If you think it'll be hard, it will be; if you think it'll be easy, it will be. There's 
"ever an end to learning so don't complicate things. All you have to remember right now is that the 
— an body resembles a tree. 


WOur Head, Our Roots 


—— you know where the trunk, or stem, of a tree 


ie roots. 
cen which body part is the root of your body? 
Moud you guess the feet? 


mentioned earlier that the human body 
=sembles a tree, But there is a key difference. 
“our spine is like the ‘trunk’ of the tree, but the 
cs cf your spine aren't at the bottom. They 
er at the top of your body, your head. 
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Most plants, such as trees, get 
nutrients from roots in the soil. Animals, 
on the other hand, have to eat nutrients 
through their mouths. This is why the 
head, which acts as the 'roots,' is at the 
top. 


7 NUTRIENTS 


Let's take a look at the head, which acts as the 
roots of the body. 


Earlier, | mentioned that the most basic instinct 
of all living things is to survive. 


The key to survival is to actively protect yourself 
from outside elements or potential threats. 


You'd need a control center that quickly 
recognizes and responds to a threat. 


Our body’s control center is the brain. 


In fact, your brain is the boss of your body, controlling almost everything you do. All the other organs 
in your body would be meaningless without a brain to control them. Your brain is what gives you life. 


MISTER, UMM: + 

WHAT SHOULD WE Do CAPTAIN BRAIN IS 
OUT AT THE 

MOMENT... § 


As the saying goes, ‘Little wit in the head makes much work for the feet.’ Without a brain, 
your organs won't be able to function properly. 


wore, the best way to keep your brain safe would be to enclose it in a sphere, previously 
—ecconed in the book as the most efficient shape for protecting life. 


GOSH... 
NOTHING CAN PASS 
THROUGH... 


x / UGUT MAYBE | SHOULD MAKE A 
a es WINDOW OR SOMETHING, f 

: 7 : VIBRATION 
—- that was the case, your brain wouldnt 
— sce to do anything. It'll literally be locked a 
- xui 
—-* Drain needs a 'window' that allows poc HR. SuBSTANceE 
—rmation to pass through so that it can make ‘Ey 
—ec«ons about a particular situation. 


“=r brain responds to a situation after analyzing messages it receives from all parts of your body. 
== organs that act as 'messengers' need to be located very close to the brain so that they can send 
messages quickly. 


CAPTAIN! OH MY... 
A FOREIGNER IS om HE’S ASKING 
APPROACHING : 
50M AHEAD! 
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This is a spaceship control room you typically see in animations. The captain, who acts as the brain, sits close to his crew 
members so that he can make commands and respond quickly to threatening situations. 


The 'messengers' that relay information to your brain are called 'sense organs.' Your eyes, nose, ears. 
and mouth are all sense organs. Their shape and location, in turn, affects the appearance of your 
skull(cranium), which acts as the protective frame of your sense organs. 


Below is an illustration showing the front and side view of a human skull(cranium). 
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Illustration of the Skull / Painter 10/2011 


You may be more familiar with your skull than the other bones in your body. Even so, the skull is a 

complicated structure to draw. Instead of trying to memorize every single detail of what the skull looks 
like, it would be more effective to learn the shape and role of sense organs within the skull first like the 
eyes, nose, ears and mouth. After all, the skull is simply a packaging for your brain and facial features. 
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@Protect Your Eyes! 


Lee is the most important external stimulus of all. Likewise, I'd have to say that the most important 
e organ is the eye as it can detect visual information (i.e. light). Hence the eye has the nickname 
second brain.' This is proof that your brain relies heavily on visual information, just as primitive 
> @e-celled organisms used photosynthesis to sustain life through light. 


SUNBATHING 
IS THE BEST... 


From the beginning of time, light was an important source of 
energy for all living things. 


Photoreceptor cells are specialized cells in the retina that respond to light. The development process where 
photoreceptor cells in the retina develop to form the eyeball. 
Today, many animals have eyes that have evolved in this way. 


ability to detect light is directly connected to survival. Therefore, the organs of the visual system 
develop and function before all others. They are also the first organs to deteriorate. 


ne 
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STAND GUARD 
WHILE | GET 
READY! 


There isn't a big difference in terms of size and function between the eye of an infant and an adult. It's just that an 
infant takes about 3 months to develop the ability to focus on objects. 
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Your eye is an important and sensitive organ. The eye socket, also known as the orbit, is a bony 
socket that protects the eye. Six muscles work to move the eye in multiple directions. 


SUPERIOR 
OBLIQUE MUSCLE TROCHLEA (‘PULLEY’) 
SUPERIOR 
RECTUS MUSCLE 


MEDIAL 


TROCHLEA OF 
SUPERIOR OBLIQUE 
ses CPULLEY') 


INFERIOR. RECTUS MUSCLE 


INFERIOR OBLIQUE 
MUSCLE 


HERE, You CAN SEE THE EYEBALL IN THE EYE SOCKET (ORBIT) 
THE EYE SOCKET IS TILTED ABOUT 
lo DEGREES TO SECURE SPACE FOR THE SUPERIOR OBLIQUE MUSCLE 
AND INFERIOR OBLIQUE MUSCLE, 


When you look closely at the shape of the eye socket in the skull illustration, you'll notice that it's not 
circular but more rectangular, like an old TV screen. So why is your eye socket rectangular when the 
eyeball inside it is round? It's to secure space for the six muscles that move the eye and to allow the 


eyeball to move better. Think about it this way; A ping-pong ball roll better on a rectangular plate than 
a circular cup, right? It's the same idea. 


Even when covered with skin, the shape of your eye socket looks the same. Most of the curves around 
your eye is formed because of your eye socket. 
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YOUR EYEBALL IS " 
j Rou, BUT  - 
OUR EYE SOCKET IS MORE 
RECTANGULAR. E RI PUFFY 
THAT EXPLAINS WHY YOUR DIRECTION OF a: Pi 
e 
e 


EYES LOOK LIKE THIS... EYEBROW 
HOLLOW 
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WHEN THERE IS MORE FAT 
AROUND THE EYE, 
THE DENTS BECOME LESS APPARENT. 
(LIKE ASIANS, BABIES, OR THIS EXAMPLE) 


WHEN COVERED DENTS FORM IN 
WITH SKIN (EYELID), ALL DIRECTIONS, 


YELL LLL AN 


- 
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IN THE OPPOSITE CASE, THE DENTS 
BECOME MORE APPARENT. 
(LIKE WESTERNERS, ELDERS, OR WHEN You’RE TIREI 


x 


rA 


Keep in mind that the extent of indentation also depends on the protrusion of the forehead, 
nose, and cheekbone. 


e though your eyes are in the eye socket, it needs to be protected from direct sunlight, rain, snow, 
ee: and other foreign bodies. Your eyelids and eyelashes provide an extra layer of protection. 


Qv 1 


EYEBROW: PREVENTS SWEAT OR 
RAIN FROM GOING INTO 


EYELASHES: AcTS AS A SHADE 
THAT BLOCKS DIRECT SUNLIGHT, 


UPPER EYELID: PROTECTS THE EYE 
FROM FOREIGN BODIES, 
BACTERIA/GERMS, STRONG 
LIGHT, ETC. 


LOWER EYELID: MAINTAINS 
WARMTH WITH FAT So 
EYE FILLED WITH VITREOUS 
HUMOUR DOESN'T FREEZE. 


ey 


TEARS: CLEANS OUT 
DUST OR DEBRIS. 


‘DOUBLE EYELIDS 
x, DON'T HAVE A SPECIAL ROLE. 
W & You cAN THINK OF THEM 
AS A TYPE OF MUTATION, 


J 
bem RAT THAT'S WHY DARK CIRCLES 


FORM WHEN You’ RE TIRED. | 


CN 


= eryone is equipped with features to protect their eyes, but they differ slightly based on certain 
—vs such as living condition and climate. For example, those who live in areas with intense 
7ave dents to protect their eyes from direct sunlight. Those who live in areas with lots of 
7s thick eyelids to protect their eyes from the cold. 


THAT'S WHY ESKIMOS MADE 
'SNow GOGGLES’ OUT OF 
__ BONE OR woo). 


ASIAN IN POLAR REGIONS | 
OVEREXPOSURE TO uv RAYS 
REFLECTED 
OFF THE SNOW CAN cAUSE 
“SNOW BLINDNESS!" 


A 
= 


ULTRAVIOLET fy 
(ov) RAYS 
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Te eves of Eskimos living in polar regions are small to protect their eyeballs from freezing and to block as much of the UV rays 
that reflect off the snow. Still, snow goggles are a necessity for activities that 
require long-term exposure to UV rays, such as hunting or traveling. 


E Eyes, Why Are You This Way? 


l've already mentioned this several times, but the appearance of a living organism is heavily 
influenced by its environment. Keep in mind that an organism's appearance is never determined 
randomly or by coincidence. 


The same goes for why we have two eyes. The reason we have two eyes is because we live in a three- 
dimensional world. Being able to recognize three-dimensional objects is crucial for survival! Here's an 
interesting example. 


J, 
VVE MADE THIS SHOT 
M 
A MILLION TIMES! 


(Kaede Rukawa) characters design 
© Rit. <SLAM DUNK>) 


If you've read the Japanese manga series Slam Dunk by Takehiko Inoue, you probably remember 
this memorable scene. Kaede Rukawa injures one eye during a game and has trouble estimating his 
distance from the hoop. So, he closes both eyes, trusts what his body remembers, and shoots a free 
throw successfully. (Such a thrilling scene!) 


The reason we can't see three-dimensional objects 
with one eye is because each eye sees a different 
image from a different viewpoint. The brain Then 
combines the two different images to give the 
perception of depth. 


LEFT EYE'S RIGHT EYE'S 
VIEW OF IMAGE VIEW OF IMAGE 


The once popular Magic Eye illusions and the 
movie Avatar, are known for its 3D images. They 
were created based on the same mechanics of the 
eye. Simply put, stereoscopy is a technique that 
creates a three-dimensional effect by presenting 
two separate images, one for the left eye and one 
for the right eye. 


OMBINES IMAGES 


Of course, some people may question whether playing basketball or watching 3D movies has 
anything to do with 'survival.' But one thing is for sure: species with eyes that can detect 3D objects 
are more likely to survive than species with eyes that can't. 


However, there are times when the ability to see a wider range is more important than seeing three- 
dimensional objects. 


FIELD OF view 
200" 


BLIND SPOT 
{60° 


son of herbivores, carnivores, and omnivores - sky blue area represents ‘field of view,' gray area represents the ‘blind spot." 


e most carnivores have forward facing eyes to track and pursue prey, most herbivores have eyes 
— e side of its head. Side eye placement enables greater peripheral vision, and allows the animal 
— see approaching predators. 


AS THE WISE MAN 3D TECHNOLOGY 
ONCE SAID, IS HOT NOWADAYS! 
ALWAYS HAVE A WHAT'S IMPORTANT 


WIDE PERSPECTIVE, 


THEY NEED 
THESE GUYS... THE ABILITY To SEE 
3D WHEN SWINGING FROM 
TREE To TREE! 


OMNIVORE 
WIDE WIDE + 3D 2p 


hee again, carnivores (predators) have forward facing eyes and herbivores (prey) have eyes on the 
=o of their head. Interestingly, the same idea can be applied to human facial features. Let's take a look 
= ve mages below. 
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You may have already noticed, but the only difference between the two images is the spacing of the 
eyes. Eyes that resemble a herbivore makes wornen look passive and gentle, while the eyes that 
resemble a carnivore makes women look active and smart. Some people even get plastic surgery 


because the competitive nature of modern society tends to prefer the look of a carnivore more than & 
herbivore. 


While we're on the topic, | have another question. Why are our eyes positioned horizontally and not 
vertically? 


THAT'S BECAUSE 
THE WORLD WE LIVE IN IS [ 
MORE HORIZONTAL THAN 
VERTICAL: - - 


THEN WHAT 
ABOUT 
MY EYES? 


Ill talk about pupil size in more detail later, but a big eye makes the pupil look bigger. Enlarged pupils 
make you look youthful and tend to make a good impression. 


This also goes along with the idea that the ability 
to perceive width is a greater advantage for 
survival than the ability to perceive height. But 

in the modern world where tall buildings are 
prevalent, perhaps it's natural for your eyes to 
pop wide open. 


Camouflage patterns on military uniforms are usually horizonta: 
because they take advantage of the fact that human eyes are 
used to horizontal scenery. 


@ Pupil, a Communication Tunnel 


As mentioned earlier, the eye is an organ that detects light. But besides the anatomical role as a 
sensory organ, the eye also plays an important role in terms of communication. While our eyes allow 
us to see and act as a survival tool, our eyes are also seen by others and act as a Cultural tool. 


In order to know what role your eyes have in terms of communication, we need to understand its 
structure. When drawing a portrait, the pupil, which is in the center of the iris, heavily influences the 
person's appearance. Your eye has one mission, to pick up light. The light from something you are 


looking at passes through and is picked up by retina. Then, the image is sent to the brain. To clarify, 
let's take a look at the next image. 
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IF You WANT TO 
Look AT SOMETHING 


(RIS : CONTROLS CLOSELY, YOUR PUPILS 


THE SIZE OF THE PUPIL, 


| know! 
BECAUSE IT 


FILLED WITH 
A CLEAR FLUID CALLED 


"VITREOUS HUMOR 


BRAIN ROTATES THE 
UPSIDE-DOWN IMAGES 


The structure of your eyeball. If the shape of your eyeball changes due to pressure (intraocular), it can lead to 
nearsightedness or astigmatism. 


a= your eyes which detect light, should be as close as possible to your brain. This reflects the 
=spnection of the eyes to the brain. Hence the saying, "the eyes are the window to the soul." 
== ny to spot the difference in the two images below. Can you find it? 
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The two images may look the same at first, until you notice something's off. That's right. The pupil 
size is different. When it's dark, your pupils get larger to let more light in. But, the same thing happens 
when you stare at an object of interest. These biological changes also play a big role in human 
relationships. It wouldn't be an exaggeration to say that your eyes are a clear indicator of your brain's 
activity. Therefore, this phenomenon has remained a hot topic among artists who strive to express 
visually and for cartoonists who have actively applied this concept to their work. 


IN THE CASE OF 
THESE EYES, THE IRIS HAS 
OPENED TOO Much AND 
THE REFLECTED LIGHT 
FROM THE RETINA CAME BACK OUT. 


THIS IS CALLED THE 
'REP-EYE ETFEcT~" 


The red-eye effect often occurs when a photographic flash is used in a dark environment. The bright light that enters 
through the pupil reaches the retina and reflects back, and that red light is captured by the camera. But the image on the 
right isnt a representation of the red-eye effect. It appears to be the cartoonist's attempt to express the character's hatred 
toward his opponent. 


An example of how the pupil affects appearance - 'SAKUN girls’ / 2013 


They may look like two different people, but both images were drawn in reference to the same person. Let's focus on the 
different ‘eyes’ as well as the changes in accessories and facial expressions. The overall appearance of a person may 
drastically change depending on the color of the iris, the brightness of the eye, the extent to which the eyes are open, and 
most of all, the emotional state of the person. 


Your eyes may be a small sensory organ that makes up barely 1% of the human body, but their role 
and existence is essential. This explains why cartoonists place a huge emphasis on the eyes to 
display the character's emotions through a still image. Let's look at some more examples. 


THIS IS WHY 
MANY CARTOON 
CHARACTERS, 


YouR EYES ALSO 

LOOK LIKE THIS 

WHEN YOU'RE FIGHTING 
Since You HAVE TO 


J. 
Wou RE INTERESTED — 
CHALLENGING IMAGE, IT'S 
CONSIDERED RUDE IN MANY 
ASIAN CULTURES TO RAISE 
YOUR EYES IN 
PRET EYE CONTACT * HUMAN EYE 
WITH AN ADULT. 


FIGURE OUT 
YOUR OPPONENT'S STATE. 


ORAN 


AS LOOKING AT You THIS WAY, —] EU 
BLY BE INTERESTED TOO. 


TOIRE NOT INTERESTED OR You RE SCARED 
IN MEDIEVAL EUROPE e CARTOON CHARACTER 
DURING THE I6TH CENTURY, > EYE 
EXTRACTS FROM THE UTS A ore!) 


€ 


"AVE To SEE SOMETHING 
BON T WANT TO SEE. 


To NIGHT 
ORCLE LENSES. THIS ALSO EXPLAINS WHY 
CATS LOOK CUTER 

IN THE DARK.OO 


FOIRE THINKING LOGICALLY 47 Efe 
(LEFT BRAIN) men) Atropa belladonna 

" PX = c D 
4.7 e 


-— l == 
5 ACE THE LEFT (FROM YOUR PERSPECTIVE). 
BIG EYES: SMALL EYES: EYES WITH LESS VISIBLE PUPILS: 
D IND, THERE IS LITTLE ROOM FOR m D TO FIGURE OUT 
TOIRE THINKING OF AN IMAGE 100 CAWIERSIEY READ ISS i COMMUNICATION. i A Mi Livin 


Í IT’S YOUR INSTINCT TO RAISE TERIOUS IM/ 
HE IS OPEN TO COMMUNICATION YouR GUARD. HE HAS A MYSTERIOUS eee, 


GET BRAIN) AND IS UNPRETENTIOUS. 


CARTOONISTS 
FAVORED DRAWING 
CHARACTERS WITH 
BIG EYES 


BUT ANOTHER 
REASON WAS TO 
OVERCOME THE 
EXPRESSIVE 
LIMITATIONS, 
or 

STATIC 
CONTENT, 


FOURE LYING (BOTH BRAINS) 


e WESTERNER EYES ASIAN EYES 
7 THICK EYELIDS DARK-cOLORED IRIS 


Lx You'RE USING BOTH BRAINS, LS 7 DOLO IIS MAES MAKES PUPIL LESS VISIBLE. 
-PRONE TO DIRECT COMMUNICATION, -PRONE TO INDIRECT, METAPHORICAL 
. COMMUNICATION 


7e Westerners enjoy making eye contact with another person during conversation, Asians tend 
> “= uncomfortable. The different communication style can be traced back to the anatomical 
«ences of whether the pupil is visible or not. This also has a profound effect on both cultures. So 
— ot surprising that the smaller eyes of Asians were considered exotic to Westerners. 
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LA 


[D 
wait! Eyes in Animation and Artwork. 


While Westerners thought the small eyes of Asians were exotic, Asians thought the big eyes of 
Westerners were beautiful. This idea of Western beauty flourished after the Industrial Revolution in 
Europe when visual media such as posters and films were actively brought into Asia. People tend to feel 
comfortable with what they are used to so the idea of beauty is closely related to the effect of simple 
contrast. 


Now, it's commonly thought Japanese anime characters (refer to the image above) were drawn with big 
eyes due to Western media influence and idolization of Westernized beauty. But in addition to that, it may 
have been a solution for artists and cartoonists who struggled with expressive limitations compared to 
live-action film makers who worked with real actors that can freely move and express their emotions. The 
most effective way to overcome such limitations is to maximize or minimize the character's features to 
convey his emotions. Ironically, such methods have made it possible to convey a larger variety of emotions. 


It's obvious that a person's overall image will change depending on his or her eyes. Take a look at the image 
on the right. Her eyes are not small, but her pupils are not clearly visible because she is looking down. This 
makes it difficult to figure out her emotions. For the same reason, this technique was commonly used in 
religious artwork that emphasizes the sacred leader. 


(left : Julian Opie - "Blur", 2000, National Portrait Gallery, London.) 


Let's look at one more example. On the left is the work of Julian Opie, a famous British artist. On the 
right is my self-portrait, influenced by his work. All of Opie's portraits have a distinctive feature in which 
the person's eyes are drawn as simple dots. It symbolizes the conformity and anonymity of modern people. 


The eyes have a significant role both biologically and socially. So, it makes sense to spend the most time 
on the eyes when drawing a person. Just by changing the size of the pupil, different emotions can be 
expressed. You can see how much power the eyes have from these examples. 


i When Drawing the Eyes 


e illustration below isn't really a how-to for drawing eyes. Rather, it tells you what to watch for when 
*awing eyes. It seems meaningless to go over the steps of drawing eyes, since we are so familiar with 
* Additionally, there are multiple eye variations and providing one way would be obsolete. Thus, it is 
more than enough to review the relevant terminology and become familiar with common parts. You can 
draw eyes in your own style, but make sure to keep the basic structure in mind. 


DYRECTION OF EYEBROW GROWTH ASIANS TEND To HAVE 
THICK EYELIDS me 
N ee ANN SHADOW FORMS DUE TO THE 
PAA SW a AN UPPER EYELASHES AND 
Pp — \ \ THICKNESS OF EYELIDS i p S 
UPPER EYELID ON i 
aie ‘SPARKLE’ OF Tw — 3 
A ROUND | u EYE IS BELOW 
OUTER THE SHADOW Se 
CAN' THUS 
PAY ATTENTION TO WHERE 


|^ THE ‘SPARKLE! 
THE LOWER EYELASHES GROW CAUSE WHEE LIGHT 


REFLECTED OFF THE IRIS CAN 
VARY IN SIZE AND LOCATION 
DEPENDING ON THE 
WESTERNERS DIRECTION OF LIGHT. 
TEND TO HAVE LESS FAT ON THEIR 
- UPPER EYELIDS So THE CREASE (DOUBLE EYELID) 
LOOKS CLEAR AND DEEP. 


FOLD 
LACRIMAL 
CARUNCLE LOWER EYELID 
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o ‘M 
Your Soft and Tender Lia 


E Enhanced Hearing 


Remember a time when you were lying in the dark at night and all the surrounding noise seemed 
louder than usual? Perhaps it felt that way since everything is relatively quieter at night. But there’s a 
more significant reason. When your eyes can’t function to their optimal level, your ears step in and take 
over. 


" aCe 100€ Tick-Tock" 
TICK-TOCK Tick a 


Your eyes and ears have a complementary relationship. In other words, when one can't do its job, 
the other quickly develops its senses. 


TRIANGULAR FOSSA In some ways, the ability to detect sound may be much 
more important to survival than the ability to detect light. 
Your eye is an extremely complex and delicate organ 
that tires easily and deteriorates quickly. Therefore, there 
is always a possibility that the object in sight may be 
distorted. 


CRUS OF HELIX 


For this reason, the ear is located at as close to the brain 
as the eye so that it can take over the eye's role. Also, 

its complex structure enables the ear to collect a wider 
range of information than what the eye can see. 


Parts of the Ear 


AS wtTH VISUAL SOUND 
INFORMATION 
LIGHT), AUDITORY 
FORMATION (SOUND) 
DEST BE TRANSMITTED 


TO THE BRAIN AS 
BUKLY AS POSSIBLE. 


Se image above, the ear is structured so that the central area of the auricular concha is 
saved, to effectively gather sounds from all around into one place. While we're on the subject, lets 
a closer look at the auricular concha. 


* FONDAMENTALS 
OF ‘AURICULAR CONCHA’ 


Tos OF SIGHT á E SOUND 


MJ 
A] i 
IMAGINE CUTTING THE ‘PARABOLIC ANTENNA’ IN HALF AND 
STICKING THEM ONTO EACH SIDE OF YOUR HEAD. 
IF You EXPAND THE x: 
ra, AURICULAR CONCHA WITH 
1 BOTH YOUR HANDS, NI Y 
t You cAN LISTEN BETTER / / 
TO THE DIRECTION You 

ARE LOOKING AT. 
#GAVE IT A TRY! 


Please note that the image of the auricular concha above is exaggerated to help you understand, 
although there are some cases where the auricular concha sticks out beyond the helix 


—s- o the cartilage that surrounds the various area of the ear, including the auricular concha, is called 
$e eartiap (auricle). 

ecce their important function, the ears don't get much attention when drawing the face. 

s because they are often covered by the hair or hats and such, and most of all, because their 
—ce s quite difficult and complicated. But it will be easier to understand if you think of the ‘earflap’ 
c surrounds the ‘auricular concha’ as we have covered earlier. Please refer to next page on how to 
law the ears. 
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i 


m@ Perk Up Your Ears 


A large auricle indicates that the concha is large too. If the concha is large, naturally hearing is 
enhanced. In the world of animals, herbivores usually have larger ears than carnivores. This is 
because they need to hear any predators approaching from behind. For these reasons, big ears are 


symbolic of being 'gentle' or ‘wise.’ 


THAT IS WHY 
IN PHYSIOGNOMY, 

BIG EARS ARE 

THOUGHT TO 


AN ELY'S 


ABE 
AURICLE IS 


ADVANTAGEOUS pee NII fe 
TO HEARING p 94 as ` } " 
BETTER. s 


LISTEN TO 


REPRESENT HOLY MEN | og A DWARFS ^7 
OR SOCIAL LEADERS. BIG EARS 


ARE POINTY Like 
THOSE OF ANIMALS TO 
EMPHASIZE THAT 
THEY DWELL IN 
THE FOREST, 


The ear is said to grow throughout life. Therefore, an elongated lobe indicates that the person has more experience in 
life. However, if it is the top of the ear that is longer, like in the case of elves in North European mythology, it symbolizes 
something else. The elves’ ears were originally only slightly pointy, 
but this feature was exaggerated in Japanese fantasy mangas. 


Another interesting point about the ear is that other than having to capture sound efficiently, it is an 
external organ like the nose, therefore most of its structure is made up of cartilage and is flexible. If the 
ear was made up of fibrous tissue or fat, it would be difficult to maintain its shape, and if it was made 
up of bones, it would not be flexible against outside impact. The cartilage is what allows different 


kinds of piercings and earrings. 


BY THE WAY, 

IN KOREAN WE HAVE THE 
EXPRESSION ‘THE DAY YOUR 
EARS FELL OUT! FoR BIRTHDAYS. 
IT DOES NOT MEAN 
PULLING THE EARS. 


MOST OF THE 
EAR IS 
MADE UP OF 
CARTILAGE AND 
IS RESILIENT, 


d 
f 
ML. THE LOBE IS 
Uu» MADE U? OF 
x FIBROUS TISSUE 
AND FAT. 


THE “TOP OF THE EAR’ IS 


THE WIDEST PART OF THE HEAD, 


DURING BIRTH, ONCE THIS PART 
COMES OUT OF THE WOMB, 
THE REST OF DELIVERY IS 

RELATIVELY EASIER, 


IN THE CASE OF 
NEWBORN BABIES, 
THEIR HEAD IS THE 
BIGGEST PART 
OF THE BODY. 


s Draw the Ear 


—entioned before, the ear is the least 

=ved organ on the head when drawing. 

* because although it is a cartilage, it is 
rectly linked to the cranium, and therefore 
== ot affect the cranium. 


«e not getting much interest, the ear 
up a big part of character drawings. The 
crawn in details, helps to complete the 
secter. Once you become familiar with the 
Sawing formula, you can apply it to other 
gs. So, take a look at the below formula 


Bully. The location of the ears on the face is different for every person, 
but it usually they are located between the eyelids and the nose. In 
physiognomy, a person's character is determined based on 
the location of the ear. 


4229 


2, DRAW THE IT LookS 
ANTIHELIX, £3 TO 
A £3 
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The ear seen from various angles. 


ae 
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The Masticating Mona s 


E 


li The Structure of the Jaw 


For the brain to work, it needs to not only ‘collect data’ but also to collect ‘energy sources.’ This 
means that it needs to eat something. Other than the oxygen we consume with our lungs multicellular 
organisms like humans need to consume other things, so we need an organ we can use to attack an 
eat. The mouth is used for consuming food, sensing taste and language communication as well. In 
other words, the mouth is a sensory organ and at the same time a grinding factory. 


THE ‘NOSE’ IS 
wait! ATTACHED TO THE MAXILLA 
WHY ARE You SKIPPING THAT FORMS THE 
THE NOSE? IT SHOULD BE NOSE AND MOUTH, 
IN THE ORDER OF EYES, 
NOSE AND MouTH! 


The eyes, nose and mouth are in that order on the face, but this distinction is not that important 
from an anatomical perspective. 


The mouth needs to move, whether it is to chew, taste or speak. That is why the head consists of a 
big fixed bone (head, cranium) and a moving bone (mandible). The mouth is located at the lowermos: 
part of the face so that its movement, vibration and any harmful matter that enters it will not directly 


impact the brain. 


THE CRANIUM 
CONSISTS OF 22 BONES Y 2 n 
THE MOUTH PATCHED TOGETHER Ais ete 
IS THE ONLY PART BY FIBROUS LE THE RECENTLY POPULAR 
OF THE CRANIUM JOINTS. n BONE WITH SI-MAXILLARY SURGERY 
THAT MOVES. PES T 


WOULD BE 
DISASTROUS 
iF IT DIDN'T 


SURGERY CUTS OFF THE 
MAXILLA AND MANDIBLE AND 


MANDIBLE MOVES REPOSITIONS THEM. 


FORWARD, BACKWARD 
AND SIDEWAYS TO 
MASTICATE. 


The lower jaw is capable of many movements 


we hing you should not get confused about is that the maxilla is ‘sutured’ to the cranium and 


eere, they cannot move. Opening the mouth and biting actions are movements 
e by the Mandible. Mastication is the continuation of these two movements, 


sE MOVEMENT OF THE MANDIBLE 


LV 
1 
ex fe ^ 


MOVING FORWARD RIGHT LEFT 


sown in the above diagram, the mandible moves by using the ‘articular disc’ found between the 
se of the mandible and the mandibular fossa. See the picture below. 


@ WHEN OPENING 
THE MOUTH 


Yn 


IDES OF FACE 


You SAY THE 
‘yaw IS DISLOCATED’ 
WHEN THE CONDYLE 

DOES NOT RETURN TO 
ITS PLACE. 
ARTICULAR DISC 


CONDYLE OF 
THE 
MANDIBLE 


When you open your mouth, the condyle of the mandible is moved forward by the ‘lateral pterygoid muscle’, and 
the muscle is contracted causing the sides of the face to protrude. That is why when you open your mouth wide, 
it is noticeable from behind. 
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The Secret to Looking Young 


AS THE NEWBORN 
GROWS, ITS FACE, 
OR JAWBONE, GROWS 
RATHER THAN ITS 
CRANIUM, 


NEWBORN 


During the time the newborn grows into an adult, the cranium 
grows about 20% while the jaw grows 70%. 


ADULT 


A LARGE CHIN SYMBOLIZES 
ADULTHOOD, POSITION 
AND AUTHORITY. 


The jawbone greatly affects the appearance an: 
overall impression of the face. 


At the time of birth, the cranium is already almos 
completely developed to protect the brain and 
eyes. Unlike the cranium, the jawbone only 
takes up a third of the face at birth, and grows 
to take up half of the face in adulthood. A well- 
developed jawbone symbolizes ‘independence 
as the person is able to grind and digest instea: 
of having to consume liquid food. That is why 

if one has a small jawbone, people get the 
impression that the person looks young. 


THIS IS How You 
SHOULD TAKE A SELFIE TO 
Look YOUNGER 
(BEST SELFIE ANGLE), 


WHEN YOU WANT TO 
FEEL SUPERIOR, 
You TILT YOUR HEAD BACK, 


oLD 
ENOUGH 
TO NOT 

BE PUSHED 

& AROUND! 
A BIG HEAD 

AND SMALL CHIN 

Give A YOUNGISH 

APPEARANCE, 


In case of confrontation, it is advantageous for one to be on higher ground because one can see 
the surroundings better. On the other hand, the person in the lower ground will be looking up at the 
person's chin. In behavioral psychology, people raise their chin at others when trying to establish 
superiority. 


Looking up gives the impression of being cute, 
passive, innocent, and vulnerable. 


Raising the chin and looking down gives the 
impression of being authoritative, having 
confidence and superiority. 


-e 


= orefy take a look at the ‘lips’ that are the symbol of the mouth and 'philtrum.' The lips are a 
“sus membrane. Simply put, it is an inner skin exposed in order to release body heat (the anus 
ss 2!so). That is why the mucous membranes are darker than the skin color. Lips are 
+ sensual because of its appearance and because it shows the inner state of the body. For 
when a person is sexually aroused, the lips become fuller and redder because of increased 


THE LIPS 
MAINTAIN BODY 
THE LIPS ARE EMTERATUREUBY 
EITHER EMITTING 
A FORM (MEMBRANE) OR KEEPING BODY 


OF INNER SURFACE HEAT. 


YOu COULD THINK OF IT 
AS BEING A HALF POPPED 
CORN 


Por. x 
THE THICKNESS OF LIPS IS 
AFRECTED BY 
TEMPERATURE! 


"eus membrane refers to the epithelium covered with mucous glands. Unlike the rest of the skin, these areas are soft 
and red because of the capillary vessels showing inside. 


PHILTRUM: THIS PART FUSES TOGETHER MANY ANIMALS 
- DURING EMBRYONIC DEVELOPMENT. STILL HAVE THIS - 
DEPRESSION. mea -— 


IMAL 
CHARACTERISTIC. 


If the palate and lips are not fully formed during the fourth to seventh weeks of fetal development, 
it results in a cleft lip. 


here is how the lips are drawn. Like other parts, it is important to first know the structure. 


MEDIAN LINE | HIGHLIGHTED THE IDEAL LIP ANGLE 
Se SHOULD BE ON OR 
SLIGHTLY BELOW THE LINE 
THAT CONNECTS FROM THE 
END OF THE NOSE TO THE LIPS 
(OR SLIGHTLY BELOW), 


(SLIGHTLY) 
DEPRESSED 


THE LIPS WILL 
LOOK. MORE NATURAL 
IF THEIR OUTER 
BOUNDARY 
$ 3 AS NOT DEFINED 
VERTICAL WRINKLES š s TOO CLEARLY. 
(AROUND 20 LINES BECOME : 
VISIBLE UPON POUTING) 
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The nose is located between the eyes and m: 
to detect ‘smell,’ or particles in the air. Other tha 
smelling, the nose is in charge of ‘respiration, 
inhaling oxygen and exhaling carbon dioxide. 
Breathing is an exercise that we need to do 
throughout our whole life during our waking ane 
sleeping hours, so the nose becomes easily 
YouR eves A cass, exhausted compared to other organs. The two 
You cw ero Your MOStrils take turns breathing every two to five 
wose TRoM aoine minutes. You might have experienced when you 
had nasal congestion that you could suddenly 
breathe easily. This is because the other nostr 
has started breathing. 


IF I HAD 
ONLY ONE 
NOSTRIL. 


DORSUM 
OF NOSE 


WITH AGE, 
THE CARTILAGE 
TISSUE BECOMES 
WEAK SOMETIMES 

RESULTING IN 
A HOOK NOSE, 


ALSO, 
THE NOSTRILS 
NEED TO EXPAND 
WHEN THE BODY 
NEEDS MORE 


THE NOSE IS MADE OF 
CARTILAGE BECAUSE IT 

Y STickS OUT FROM 
THE FACE AND NEEDS TO 
ABSORB ANY OUTER 
(IMPACT. 


ie 


The names of each part of the nose. The hook nose shape can also be congenital. 


Although air is essential to life, it also contains dust or fine particles that are harmful to the body. Also, 
the air can be dry or cold, which is not good for the respiratory organ. The ‘nasal cavity’ is an area 
inside the nose that heats up or cools down the external air quickly before sending it to the respiratory 
organ, sort of like a radiator and filter. This is called the ‘nasal concha.’ 


NASAL BONE || 


COLD AIR 


THE ‘NASAL CONCHA’ 
IS THE RADIATOR OR 
AIR CONDITIONER 
THAT ADJUSTS COLD 
OR HOT AIR 
BEFORE SENDING VT 
TO THE LUNGS. 


The ‘nasal concha’ structure consists of top, middle and bottom and in between are the superior 
nasal meatus, middle nasal meatus and inferior nasal meatus, where the outer air pass through the 
respiratory tract and into the lungs. It takes only 0.2 seconds for the outer air to be adjusted to the 
body temperature. 


e nasal concha, as mentioned before, is sensitive to temperature, or ‘climate,’ so it is a major factor 
et determines the length of the nose of different races. 


e NOSE LENGTH OF EACH CONTINENT 


CAUCASIAN ASIAN AFRICAN 
(NORTH EUROPE) (NORTH ASIA) (SOUTH AFRICA) 


[tis not just the nose that is influenced by the climate or environment. Other body parts are influenced as well. 
These characteristics are becoming less clear as people become more global and there is more exchange 
among people. 
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The High Nose Line 


An interesting fact is that only the human species has a nose that juts out. 


ONLY 


HUMANS HAVE A IN MY CASE. 
NOSE THAT THIS IS NOT 
UTS OUT OF A THE DORSUM 


PLANE SURFACE. 


STICKING 


This has to do with the human’s large brain 
capacity. Unlike other animals, humans did 
not have any special strength or weapons. 
cHimPpAnzee herefore, its brain had to evolve for survival. 
and along with this development the brain 
grew bigger and formed the broad human 
face. 


A A @ 
Data A al 


Drawing: brain capacity of different 
animals. 


AS THE BRAIN 
CAPACITY GREW STRAT SWAY 
THE FOREHEAD THE HUMAN FACE IS FLAT 
BECAME PROTRUDED WITH PROTRUDING FOREHEAD, 
Q AND NOSE AND JAWS. 
THE FACE 


THE LOWER JAW 
IS PROTRUDED To 
FACILITATE CHEWING 

AND TO MAKE 


THE NASAL BONE 
IS PROTRUDED TO 


FACILITATE = SPACE FOR THE 
BREATHING AND D RESPIRATORY a 
To ADIUST => RA 
TEMPERATURE AND AND CERVICAL 


HUMIDITY, 


The nose is at the forefront of the body and juts out, making it vulnerable. The ‘ron Man’ suit was made 
for the purpose of battle, so it would be disadvantageous to have something sticking out at the front of 
the face. 


Se nose ‘height’ is influenced by the external 
ent, the ‘length’ is closely related to the 

of maxilla that was explained before. In other 
== the nose length determines whether a person 
Ewoung. 


»®eresting fact is that in physiognomy the ‘nose’ I 
ac zes the phallus. However, reproductive 

= and nose size are actually irrelevant. That 

- n cartoons, beautiful female characters are WITH GROWTH, THE NOSE 


= Sven a small nose, or in many cases no nose AS THE MAXILLA LENGTH ALSO 
This is common, so see if you can spot such an GROWS LONGER GROWS LONGER. 


SHORT NOSE LONG NOSE 
LENGTH (MAXILLA): LENGTH (MAXILLA): 
CUTE IMPRESSION MATURE IMPRESSION. 


The length of nose and jaw, along with the size of eyes, determine the impression a character makes. 


aup, | will briefly explain how to draw the nose. As with drawing any part of the face, there are 

» derent ways to draw the nose. The nose can take on many different looks depending on how 
v nits it. It is actually quite difficult to draw a natural-looking nose. Based on the below steps, try 
= the nose from many different angles. 


j»/ 2/2, ' 43 


| TRL AR 2, TI? OF NOSE, 3, NOSTRIL 4, REFINE THE 
PED ALA OF NOSE BOUNDARIES 
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Skull: Detailed Shape ak ioas 


So now, we should take a look at the actual shape of the skull. 
First, let's look at the skull from the front and the names of each part. It is not easy to memorize all 


of the anatomical terms, but as | explained before, it will be much easier for you to understand and 
remember the names if you associate them with the shapes. 


Front View of the Skull 


@ Frontal bone: Bone that forms the forehead. 

@ Orbit: Cavity or socket of the skull that houses the eyes. The cavity serves to protect the eyes. 

® Zygomatic arch: The temporal muscle needs to pass from the temporal bone @ to the mandible, so seen from the 
top, it has an open area like that of an arch. Refer to the next chapter on ‘The Skull from Various 
Angles’ 

@ Zygomatic bone: This bone is projected because it is attached to the muscles that are connected to the mandible. 


© Maxilla: The bone where the upper teeth are attached. 


© Mandible: The bone where the lower teeth are attached (teeth are not ‘bones.’) For your reference, the average a 
has a total of 32 to 34 teeth. 


@ Mental protuberance: This is the part that juts out on the front of the mandible. A ‘protuberance’ is an area that 
Sticks out compared to the surrounding area. 


© Mandibular angle: The angles that form the sides of the mandible. The masseter muscle that firmly closes the jaw = 
attached here. Men usually have a more developed angle. 


(D FRONTAL 
BONE 


@ ORBIT 


(2) ZYGOMATIC 
ARCH 


ZYGOMATIC 
@ BONE 


© MAXILLA 


@ MENTAL 
PROTUBERANCE 
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(9 FRONTAL BONE 


© METOPION 


(3 ZYGomATIC 
BONE 


(2) MAXILLA 


(D) vertex 
| @ TEMPORAL LINE 


OcclPITAL 
PROTUBERA 


© MASTOIP 


CONDYLAR @ EXTERNAL AUDITORY 
PROCESS MEATUS 


@ RAMUS OF MANDIBLE 


39 “eextura piriformis: The name refers to its pear-shaped opening. The sharp pieces that stick out inside on both sices 


are the nasal concha we saw when learning about the nose. The front of the nasal cavity is fillec 
with cartilage. 


E tsa] bone: When we say that a nose is broken we are usually referring to this part. It means the joint between nasal 
bone and cartilage has been damaged. 


d moral bone: The temples move when the veins pulse. 


WSide View of the Skull 


Som the vertex, clockwise. Terms that were previously explained are omitted here. 


sex: This is the topmost part of the human body, it is also called the ‘crown.’ To be exact, ‘crown’ refers to the 
hair whorl but ‘vertex’ is the highest point of the skull. This is the part we measure when taking height 
measurements. 


soral line: The temporal muscle that is used for mastication is a broad, fan-shaped muscle that starts from below 
this line, and goes past the zygomatic arch. It then inserts into the coronoid process of the mandible. 
Refer to the muscle part for further details. 


smal occipital protuberance: This part juts out at the back of the head, towards the bottom, and can be felt with 
your hands. The trapezius starts from here. | explained before that protruding bones 
mostly have muscles attached to them. 


estoid: This part protrudes behind the ear and can be felt with your hands. It is about the size of the top of your 
thumb joint. It attaches to the sternocleidomastoid muscle that starts from the sternum and clavicle. For 
your reference, the term 'protsuberance' is often used in anatomy. It refers to an anatomical landmark that 
appears sharp or prominent. 


We Emal auditory meatus: The ear canal that spans from the outer ear to the eardrum. The ears are not visible on the 
skull bones. 


dylar process: The joint where the cranium and mandible are connected by the articular disc. There is another 
process in front of the condylar process called ‘coronoid process.’ It is connected to the bottom 
part of the temporalis. 


d amus: The part on each side of the mandible looks like branches. For your reference, the front side of the mandible 
is called the ‘body of mandible’ 
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@ Nasion: It means the ‘root of nose: This is the part that separates the frontal bone and nasal bone. In other words, 
this is where the nose starts. In physiognomy, it is considered to be the ‘birthplace of wisdom.’ 


® Metopion: This is the part that protrudes above the nasion. The metopion can be seen from the side view of the 
skull. Along with the previously mentioned mandibular angle and external occipital protuberance, this 
part is more developed in men than women. 


(9 Frontal bone: This broad bone forms the forehead. 


The skull parts that can be seen from the back view of the skull are Gexternal occipital protuberance 
and © mastoid. The back view of the skull is simple compared to the front and side views, so | will 
skip detailed explanations, but refer to the next section on how to draw the back of the skull. 


The Skull from Various Angles 


Below are pictures of the skull seen from various angles. The small drawings on the right are simplifies 
versions drawn using oval-shaped circles. This simplified version is often used for drawing a realistic - 
head, to practice drawing the skull from many different angles. See below to learn how the skull 
drawing can be simplified. 


THE MENTAL 
PROTUBERANCE 
THAT JUTS OUT 

CAN BE ADDED LATER, 


ue 
E 
[s 
z 
= 
z 


CERVICAL VERTEBRAE 


wu 


Let's Draw the SEI | c 
~E 


Bi Drawing the Basic Shape of the Skull 


So far, we learned many things about the skull. However, reading about the skull many times is 
nowhere as effective as actually drawing it. So now we will draw the skull. Before we start, | want to 
share with you a song | used to sing as a child. 


HOW TO DRAW A SKULL 


THIS WAS 
MY VERY FIRST 
TUTORIAL ON 

How TO DRAW 
A SKULL, HEHE, 


[tp] THREE WORMS 
CRAWLING, 


OH HOW 
ScARY! 
A SKULL! ~d 


RAINING, 


| remember how | drew rudimentary looking skulls while humming this song. Just because the 
drawing is simple doesn't mean that it's a bad drawing. This song serves as an example of how 
anyone can draw if they just follow certain rules and steps. 


IN OTHER WORDS, 
NO WORRIES! 
JUST ENJOY! 


THAT'S EASY FOR You To SAY 
BECAUSE You ARE AN ARTIST. 
A BEGINNER LIKE ME 
CAN BARELY DRAW 
A CIRCLE OR A STRAIGHT LINE. 


7 EEK, 

| WE AREN'T TRYING TO 

\ DRAW A MASTERPIECE, 
^ SIR. 


* DRAW THIN LINES MANY * HALVE THE CIRCLE * DRAW TILTED SQUARES 
TIMES TO OVERLAP. HORIZONTALLY. ON BOTH SIDES. 


== dy following these simple and easy steps, you have already drawn the basic shape of the skull. 
=s way, you can start with small steps. Now that you have taken the first step, let's continue. 


THE SIDES PROTRUDE 
A LITTLE TO MAKE 
* FRONT VIEW ALS SPACE FOR THE BRAIN AND 
SPACE IS PROTECT IT. 
FOR THE 
BRAIN 


OBSERVE 
A LITTLE BELOW THE TILTED ANGLES ON 
THE HALF LINE ARE - THE SIDES OF THE 
THE ORBITS THAT PROTECT ORBITS. 
EYESALLS. 


* SIDE VIEW 


THE OCCIPITAL BONE 
ALSO PROTRUDES 
ALITTLE To PROTECT 
THE BRAIN, 
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@ Drawing the Front View of the Skull 


01. So, you have drawn following sorne steps. But so far, yc 
drawing may not resemble a skull. That is because there = 
no ‘jaw.’ Remember that the jaw is made up of the upps: 
jaw and lower jaw? Let's first draw the lower jaw. 


02. First, draw a reference line below the circle (cranium). 
The distance from the bottom of the cranium to this line 
should be about half the height of the circle. This is where 
the mental protuberance will be drawn. Draw another 
line between the circle and the mental protuberance line 
This is where the maxilla and mandible meet. In other 
words, it is the reference line for lips. This will be where 
the upper and lower teeth meet. The lip line is actually a 
little above that. 


03. Starting from the outer side of the orbit, draw a line 
down. This is the reference line for the sides of the jaw 
(ramus). 


04, Draw a shell shape or blunt arrow shape that starts from 
between the orbits to the reference line for the lips. This 
is the maxilla. In the middle of it, there will be the nasal 
cavity. 


05. Draw the temporal line and zygomatic arch that start 
from above the orbit and continue towards the outside of 


Su pe the orbit. The zygomatic bone is between the zygomatic 


ZYGOMATIC arch and maxilla. 
BONE 


06. Add lines inside the 
mandible and draw the 
nasal bone to complete. 
Now, this looks more like 
a skull, right? It looks like 
the skull has a smile. 
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ilDrawing the Side View of the Skull 


Now let's draw the side view of the skull. We will start by drawing the same circle we drew for the from 
view. 


01. The circle for the side view is not really a perfect circle. 
top and bottom are slightly flat making it more of an ove 
This is due to the inion and external occipital protubersc- 
that project from the back of the skull. The external 
EXTERNAL occipital protuberance is where the trapezius starts. 


OcclPITAL 
PROTUBERANCE 


02. In the same way that we did in step two for the front 
view of the skull, draw lines that divide the length of the 
drawing into thirds. Draw something like a cone towards 
the front bottom. At the bottom one third, mark a line = 
the half point where the upper and lower teeth meet. 


03. Asshown in the drawing, connect the half point line 
where the upper and lower teeth meet and the reference 
line of the cone. This will form the maxilla. 


04. Draw a reference line vertically in the middle of the circle. 
Draw the temporal line, zygomatic arch, external acoustic 
opening, and mastoid process in the respective order. 
Take note of the curve in the middle of zygomatic arch 
(blue dot). This is where the condylar process (refer to the 


mu next picture) is located. 


OF MANDIBLE 


3€ Draw the mandible. The mandible covers the maxilla a little. Remember that the mental protuberance 
and angle of mandible have to protrude. Once you draw the piriform aperture in the maxilla, you will 
»ave a pretty realistic skull. 


METOTION Ss 


& 1 
NASION———* 


Draw the metopion that protrudes due to the frontal eminence (frontal sinus) and the depression for the nasion, 
and you will have completed the side view of the skull. As | explained before, the cartilage covering the piriform 
aperture supports breathing and mitigates external impact. 
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E Drawing the Back of the Skull 


Now let's draw the back of the skull. It is much simpler than the front view, so it will be a breeze. 


01. Draw a circle and erase the bottom part as shown in ih 
picture. This will be the neurocranium that surrounds 5 
brain, seen from the back. 


EXTERNAL 
OcclPITAL 
TROTUSERANCE 


PAPILLARY PROCESS STYLOID FORAMEN 
PROCESS MAGNUM 


02. At the bottom back of the skull is the external occipital protuberance, this is where the trapezius starts. Also 
present are the papillary processes on each side. The sternocleidomastoid has an insertion here. Draw the styloic 
process and foramen magnum. 


03. Now let's draw the mandible of the viscerocranium that 
is at the front of the skull. First, draw an octagon that 
overlaps with the skull. This is the frame for the mand = 


04. Draw the letter U with a wide opening. This will be the 
reference line for the mandible. 


05, Draw two lines (they look like the 
number 11) for the maxilla. Draw 
the teeth in between, and then 
draw the piriform aperture and the 
zygomatic bone. The back view of 
the skull is almost complete. 


06. As shown in this example, add shading to make the 
skull look more dimensional. 
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Bi Drawing a Dimensional Skull 


We will take a step further beyond drawing a schematic skull. This time let's draw a more realistic s* 
A dimensional drawing requires slightly more drawing skill and imagination. But the purpose of this 
exercise is not to draw a masterpiece, but to gain a better understanding of the skull, so jump in wi? 
light heart. 


NEUROCRANIUM 


VISCEROCRANIUM 


01. To draw a simplified version of the dimensional skull, st 
by drawing the frame of the skull by two, overlapping ova! 


circles. 
X / The oval on top is the neurocranium and the oval on the le^ - 
x F s ‘ A 
RT Fá the viscerocranium. The neurocranium should be a wide ove 


— but here it looks more like a circle because we are drawing — 
skull from a slightly front angle. 
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02. In the same way as before, divide the length into three parts. Draw crosses as placeholders for the eyes, nose, 
mouth and ears. Take note that the crosses should change depending on the rotational angle of the face. 
Refer to the next page. 


wi- 


wl- 


N ÎL ' SQ E 


P X TT — —— 
\ rf N \ /* \ g 

\ \ A / 

j ^ 

J J J 

Nou 4 / 
JS M ld ^e idm 

03. Draw the orbits and the eyeballs inside. The face is not a 
flat surface, but more of a curve. Therefore, the left eye 
orbit will appear flatter than the right one (refer to the 
pictures above). 


From here on, we will start to erase the parts where the 
ovals and reference lines we drew for ratio overlap. 


04. Draw the maxilla, starting from the middle of the orbits 
to the reference line for the mouth. The maxilla seen 
from a 45 degree angle is an irregular shape with many 
small curves, so it is difficult to draw. Instead of trying to 


complete it on the first try, continue to modify as you go. 


EXTERNAL 
AcouSTic 
OPENING 


V 


à ZYGOMATIC 
\ BONE 


05. Draw the temporal line that starts on the outside of 
the orbit and flows down and the zygomatic bone line 
that starts in the middle of the maxilla and flows to the 
side. The external acoustic opening at the end of the 
zygomatic arch is near where the two ovals intersect. 
Mark a dot here. 
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06. Now it is time to draw the mandible. Draw the mandi 
following the reference line. The point is to draw 
sharp angles for the ‘angle of mandible’ and ‘mental 
protuberance.’ 


OF MANDIBLE 


— 
MENTAL 
PROTUBERANCE 


PAPILLARY 
PROCESS 


07. At the center of the maxilla, draw the nasal bone and piriform aperture. Then draw the teeth where the 
maxilla and mandible meet. Draw the papillary process located behind the external acoustic opening, 
and we have almost completed the drawing. 


08. Erase the reference lines, and draw suture lines on the 
skull, and you will have a realistic looking skull. 


plifying the Skull 


we nave learned to draw the skull from various angles. But in the end, if we really simplify the 
- would look like the pictures below. This is how we prepare an outline when drawing comic 
—sracters or illustrations. 


THE EYES 
SHOULD BE ABOUT 
HALFWAY IN THE 

MIDDLE OF THE 
FACE 


THE FRONT IS LIKE AN EGG THE SIDE VIEW WOULD BE THE SHAPE OF 
TURNED UPSIDE DOWN, TWO OVALS OVERLAPPING EACH OTHER. 


Sent view: From the front, the viscerocranium will be more visible than the neurocranium that protects the brain. 
Simplified, it looks like an upside down egg. 


we yew: The side view is slightly different. The face part and the back of head part are drawn as two oval 
shapes that overlap. At the back of the head around the level of the eyes, are the occipital lobe of the 
brain as well as the cerebellum which is in charge of motor control and the central nervous system that 
continues to the body. 


ad ike to emphasize once again that the ratio of the skull shown in the examples are based 
= erage’ measurements. The facial ratio can differ depending on sex, age, race etc. so there 
— need to stick with one ratio only. However, having a ‘base shape’ or ‘reference’ to work with 
= a helpful starting point that you can experiment with to create variations and come up with 
se characters. In other words, you need to start with a ‘base’ shape to make any ‘transformation’ 


gessc e. 


.— ww you have gained a better understanding of why our faces look the way they do. That is why 
= c family and friends, look the way we do. 


1 STILL DON’T WHY? 
GET YOUR FACE. AM | TOO 
HANDSOME? 
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The Major Facial Muscles 


Below is an overall diagram of the head and facial muscles and their names. Unlike how we 
approached the bone structure, we will first look at what the muscles look like and learn some facis 
about the major muscles. You don't need to memorize all the names right now, so take time to just 
observe them. 


FRONTALIS MUSCLE 


DEPRESSOR 
SUPERCILI 


CORRUGATOR 
SUPERCILU ORBICULARIS 
oculi 
NASALIS LEVATOR 
LABII SUPERIORIS 
LEVATOR LABII 
SUPERIORIS ZYGOMATI 
ALAEGUE. NASI - wm 
ZYGOMATICUS 
MADOR 
LEVATOR 
ANGULI ORIS 


ISORI 
MASSETER RISORWS 


DEPRESSOR ANGULI ORIS 


ORBICULARIS ORIS 
PLATYSMA 
DEPRESSOR LABII 
STERNOCLEIDOMASTOID INFERIORIS 


MENTALIS 


STERNOHYOID 


OMOHYOID 


FRONTALIS 


ORBICULARIS ocuLl 


NASALIS 


LEVATOR LABI ~ 
SUPERIORIS 
ALAEGUE NASI 


ORBICULARIS ORIS 


DEPRESSOR LABII 


DEPRESSOR 
ANGULI ORIS 


TLATYSMA 


EPICRANIAL APONEUROSIS 


TEMPORALIS 


STERNOCLEIDOMASTOID 


SPLENIUS 


TRATEZIUS 


LEVATOR SCAPULAE 


SCALENES 


ANTERIOR 
AURICULAR 


AURICULARIS 
SUPERIOR 


AURICULARIS 
POSTERIOR 


AURICULARIS 
ANTEIOR 
MUSCLE 


PAROTID GLAND 
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ilMaking Faces 


Before we start, | have a small question for you. Which part of the head is our ‘face’ and which p= 
the ‘head’? Of course, we roughly know where they are thanks to our hair, but what about peop = 
are bald or who have shaven off their hair? 


ISN'T (T HAIRLINES DIFFER 
oBvioUS DEPENDING ON THE INDIVIDUAL, 
THAT THE PART So ANATOMICALLY WE DEFINE 
WITH HAIR IS THE BOUNDARY LIKE THIS. 


This boundary separates the head and face based on the ‘outer appearance.’ But from a musc'e 
function perspective, the head and face are not independent from each other. In fact, facial musce 
work in conjunction with the head muscles. The head muscles are largely divided into two parts. L 
first are the masticatory muscles that move the mandible for chewing. They pull up the mandible 
which is the only facial bone that moves. As this requires a lot of strength, the muscles are thick & 
affects how the face looks from the front. 


THE MASTICATORY © TEMPORALIS 


MUSCLES ARE LOCATED WHERE THE 
MADE U OF 
TWO MUSCLES. BUTTON IS IN THIS 
KOREAN TRADITIONAL 
HEADGEAR. 


THE TEMPORALIS IS @ MASSETER 


THESE Thick MUSCLES 
FORM THE SIDES 
OF THE JAWLINE. 


The temporalis contracts and relaxes when chewing something tough. 


omer muscles are ‘facial expression muscles.’ These muscles are unique because in order to 

= venous expressions the muscles are inserted into the skin and not bones. In other words, these 

es move the skin and not the bones, so they are thin. Since they are thin, they do not influence 
appearance. In other words, muscles do not have much to do with good looks; it is the bone 

— se that is more important. 


FACIAL 
@ EXPRESSION IN THE END, IT IS NOT JUST 


MUSCLES THE MUSCLES THAT 
FORM THE FACE, 


MASTICATORY 
MUSCLES 


- strange that ‘facial expression muscles’ do not directly affect how a person looks? The facial 

wession muscles might not influence the basic shape of the face, but it affects ‘expressions.’ Also, 
—es grow fast unlike the bone, tendon and ligaments and can be restored quickly after damage, 
== depending on the frequency of usage and training the outer appearance can change 


Acay within a short time. Muscles become slim with more use. This characteristic also applies to 
‘Scie! muscles. 


WESTERNERS’ MODIOLUS IS 
LOCATED HIGHER ON THE THE LOCATION OF 
FACE COMPARED TO ASIANS, MOPIOLUS 
So THEY SEEM TO CAN CHANGE WITH 
nori ient HAVE A SMILE ON EVEN WHEN TRAINING, 
MAS EXTRESSIONLESS. 


'MOPIOLUS': MUSCLES 
THAT BRING UP 
THE CORNER OF LIPS 


MEET HERE. 
ORBICULARIS ORIS 
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In the end, facial expression muscles are still muscles. They develop and adapt fast to a persons 
lifestyle or actions so that the person can make necessary expressions quickly. The facial muscles 
developed by each individual in the end create the overall ‘impression’ of the person. ‘Physiogne® 
is based on this fact. 


THE MUSCLES THAT ARE 
USED OFTEN ARE 
MORE PRONE TO CONTRACT AT 
ANY MOMENT, 


THE EXPRESSION 
YOu MAKE OFTEN 
IS LIKELY To BECOME 
YOUR DEFAULT FACE, 


WHAT'S WRONG 
WITH YOUR 
EXPRESSION? 

ARE You UPSET? 


People whose occupation is to fight will develop faces that are adjusted for fighting. Because being able to intimidate 
the opposition with a fearsome face is advantageous. 


You might think that ‘expressions’ that show emotions are only unique to humans, but they are just 
physiological functions developed to help you respond to surrounding situations fast. Over a long 
period of time, humans realized that these expressions represent something and that they can be 
used for social interactions. Thus, they began to use expressions as tools for communication. 


[ANGER] MASSETER MUSCLE. 


ZATOR IS CONTRACTED: 
RIL IS P 3Aw POWER (GRIP) 


[SURPRISE] 


FRONTALIS: 
EYES ARE 
OPENED WIDE TO 
ASSESS 
THE SITUATION 
FROM 
VARIOUS ANGLES, 


THIS IS PREPARATION TO 
INHALE MORE OXYGEN. 


LEVATOR LABI FACILITATES 


SUPERIORIS: DEPRESSOR LABI MORE 
TEETH ARE BARED IN INFERIORIS: CAN INHALATION 
PREPARATION To BITE INHALE OXYGEN AND 


THE OPPONENT, . QUICKLY AND 


EXHALATION, 
IMMEDIATELY 


=» a facial expression is made, the most noticeable features are made with the orbicularis ocu 
mroicularis oris, which are the circular muscles surrounding the eyes and mouth. These muscles 
caed sphincters. Unlike other muscles that become shorter when they contract, sphincters 

=o. Thanks to this muscle, you can close your eyes and pout your lips. 


THE ‘SPHINCTER? THE SAME MUSCLES 
MUSCLES WORK BY ARE PRESENT IN 
CONSTRICTING THE ANUS. 
THE EYES AND LIPS. THREE ANUS MUSCLES 
ON THE FACE, 


a expressions are created when the orbicularis oculi and orbicularis oris muscles spread out 
= erent directions. They open the eyes wide or pull the mouth in various directions. That is why 
7g the eyes and opening and closing the mouth are important movements for the face. It also 
= ans why these movements get the most attention. A combination of the movement of these two 
‘es alone can create many expressions. 


FACIAL 
&XTRESSION MUSCLES FRONTALIS 
WORK BY uy 
SPREADING OUT 
FROM THE EYES 
AND MOUTH, i LEVATOR LABI 
SUPERIORIS 


EYSOMATICUS MAJOR n "m ZYGOMATICUS 
"Ws 4 MINOR 


RISORIUS 
BucciNATOR 
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DEPRESSOR ANGULI ORIS 


WOLYN\ 
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ilAdding Muscles to the Face 


Now we will take each of the muscles that we learned about and add them to the bone structure. 4 
| have already mentioned, there are three times more muscles (650) in the human body compared 
to bones (204). Muscles are a source of fear to students studying anatomy. Apart from their various 
shapes, having to memorize all of their names is no easy task. | understand this pain. 


| cAN'T 
REMEMBER 
EVERY THING, 


HAHA! 
OF coURSE-- 


CAN You 
NAME ALL 
OF THE MUSCLES? 


S 
<\ THAT ASKS ME 
THIS QUESTION. 


But one thing to be relieved about is that unless you are a medical student you don’t need to 
memorize all 650 muscles. In fact, it is sufficient for art students to know the 30-50 muscles in the 
outer layer. However, starting from the next page | will be introducing some ‘deep layer’ muscles. 
Although they might not seem important from a drawing perspective, they can still have importance 
from a ‘movement’ perspective and sometimes affect the shape of the shallow layer muscles. 


IT IS NOT JUST THE STOMACH 
AND BACK MUSCLES, WHICH 

NEED GREAT STRENGTH THAT 

HAVE MULTI-LAYER MUSCLES, 


So, IN OTHER 
MOST OF THE 
PLE LAYERS 
MULT! 
RIGHT? 


«e the steps we took to draw the skull, in the muscle section we will proceed by adding the 
soles one by one to the bone structure we drew before. Muscles are difficult to draw because 
«e bones there are multiple layers and you cannot draw layers on top of each other. So, think of 
= activity such as taking pieces of clay and adding them to the bone structure little by little. If you 
use programs such as Photoshop or Painter, another good way to draw muscles would be to use 
- ayer functionality in these programs to draw each layer of the muscle. 


THAT IS WHY 
| DREW (T IS MOST EFFECTIVE 
SO MANY LAYERS, TO LEARN ABOUT 


! CANNOT SEE MUSCLES BY MAKING 
THE ORIGINAL CLAY MODELS. 
DRAWING. | aa 


MODELS ARE 
OFTEN USED IN 
ART ScHOOLS . 


-=ough muscles create facial expressions, their 
ene do not really indicate what the face looks like 
== he muscles themselves do not give any clue of 
“© expression. 
ssp te this we should learn about muscles not 
“ause we are going to do a sculpture, or restore 
7&8, or do 3D modeling, but because being 
ere of the source of expression can provide a lot of 
Soration. 


— | will bring out the skull that we drew before. | 
— ced it with background color to be able to add on 
mascles. 


e Skull 


Divided into the 'neurocranium' that 
forms the head and ‘viscerocranium’ 
that forms the face (refer to page 110) 


ISNOHINOIS 


HYNY 


HON AWE 


01. Temporalis 


Raises the mandible. Assists the 
masseter to masticate. 


04. Frontalis 


moves the scalp. 


Raises the whole eyebrows and 


02. Masseter 


Raises the mandible. Primary 
muscle to masticate. 


05. Auricularis anterior, 

auricularis superior 
Muscles that move the ears. 
Although not visible from this 
angie, the auricularis posterior is 
also involved. This muscle is more 
developed in animals. 


| Narrows the eyes. 


| 03. Corrugator supercilii, 
| Nasal septal cartilage 


06. Nasal cartilages, ears 


For further explanation refer 
to page 92, 86p 


7. Procerus, nasalis, | 08. Nasalis | 09. Orbicularis oris 
pressor septi | 


Bescerus: forms horizontal wrinkles | — Pulls the alas to the nasal septum i Pulls the lips together into 
7 the glabella. | to flare the nostrils. | apout. 


70. Lips | 11. Mentalis | 12. Depressor labii inferioris 


| 
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pete to page 91. | Pushes the lower lips out and pulls | Pulis the lower lips to the sides. 
| down. | 


IN AVE 


Ht 


13. Buccinator 14. Levator anguli oris 15. Risorius 


Narrows the cheeks. , Raises the lip corners. | Pulls the lip corners to the sioe 


16. Depressor anguli oris | 17. Zygomaticus minor, | 18. Levator labii superiore 
| zygomaticus major | 


Pulls down the lip corners. | Pulls the lip corners towards the | Pulls up the upper lip. 
cheekbone. | 


Levator labii superioris 20. Eyeball | 21. Orbicularis oculi 
alaque nasi | | 


Closes the eyes. 
sup the upper lip and nose. 


2 Depressor supercilii | € "ED 23. Facial muscles 


down the inner side of 
EXOwWS. 


WY 
O 
z 
> 
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Bi Various Facial Expressions 


The facial expressions that require muscle movement for communications are the neutral facial 
expressions, positive facial expressions and negative facial expressions. Paul Ekman, a psychology 
and expert in expression categorizes human facial expression into six categories. The muscles use 
for each of these expressions are as below. 


Zygomaticus major: pulls the lip corners up and sid 
Orbicularis oculi: raises the cheeks and narrows the & 


Happiness Zygomaticus major, orbicularis oculi 


Frontalis, corrugator supercilii: forms wrinkles in t=. 
middle of the forehead. 
Mentalis, depressor labii inferioris: pulls the lips do 


Frontalis, corrugator supercilii, mentalis, 
depressor labii inferioris 


Sadness 


Nasalis: forms wrinkles around the nose. 
Levator labii superioris alaeque nasi, levator labii supe" 
widens the nostrils, creates nasolabial folds. 


Nasalis, levator labii superioris alaeque nasi, 
levator labii superioris 


Disgust 


Frontalis: raises the eyebrows and forms wrinkles on ~ 
forehead. 


Surprise Frontalis 


Raises the eyebrows, upper eyelid becomes tense, ic 


Fear Frontalis, platysma (explained later) etc. |.. . rp : ; 
pont (exp ) lips spread to the sides, pupils dilate, lips part horizo 
m : Depressor supercilii, nasalis: pulls down the eyebrows 
Depressor supercilii, nasalis, depressor 3 
Anger forms wrinkles on the nose. 


anguli oris o us : 
Depressor anguli oris: forms wrinkles around the 


In reality, it is difficult to assume that certain expressions always lead to certain muscles contracting. 
The expressions that we see in everyday life are very complex and may not be consistent with 
emotion. For example, an expression might look like 'anger' but in reality the person might be 
laughing, or it might be 'surprise' but in reality the person might be angry. 


The following pictures are some expressions | selected. | tried these expressions myself and stuc e 
which muscles were used (my face still hurts!) However, | did not list all of the muscles, so try 
guessing the muscles are not listed. 


Corrugator 
Procerus g 


supercilii 


Depressor 
Zygomaticus 
major 


Platysma 


Levator labii superioris 
alaeque nasi 


Frontalis 


Levator labii 


superioris 


Levator 
anguli oris 


Mentalis 


Corrugator 
supercilii 


Zygomaticus 


Levator labii 
superioris 


Nasalis 
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If the head is the root, then the spinal column would be the main stem. 
This structure is the core that props the body, 
and at the same time, the starting point of all movements. 
The spinal column is the most important structure for survival for humans 
and almost all vertebrates, because it protects life-preserving organs such as 
the heart and lungs. 


In this chapter we will be learning about the structure of the spinal column, 
and the thoracic cage and the pelvis that the spinal column is holding. 


Basic Form of the Body 


We've explored the ‘skull’ earlier, but we're just getting started. What's the point of having jus 
head, no matter how important it may be? You can't even move. It would be hard to move 
somebody moved your head for you, and your brain wouldnt last long. 


Therefore, if we were to attach the most basic device just enough to move towards the directa” 
that we intended, it would look something like this. It cannot get any simpler than this. 


“uman body starts in this simple form. It looks like a balloon tied to a thick thread when 
ng upright. The thick thread would be the spinal column (columna vertebralis) and animals 
- vertebra, the individual disc that makes up the backbone, are called vertebrates. If we think 
—e head as the ‘root’ of the body, then we can think of the ‘backbone’ as the ‘stem.’ 


wat, doesnt this look like something we've seen before? 


right. We look similar to a sperm or a tadpole, like the form we were in before we are fused 
Sher with the egg, Ultimately the basic form of every vertebrate that starts from the ocean— 
cradle of life—looks like this. 


5 a very important subject, although it may seem like a very careless and simple concept at 
glance. 
e all the names we could've come up with, the use of ‘vertebra’ as part of a naming 

ame for the physical characteristic of animals seems like evidence that the spinal column is 
sant to the human body. 


THIS MOVES JUST FINE 
WITHOUT A BACKBONE. 
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@ Back-breaking Backbone 


l've said the spinal column is the ‘minimum required device to move the head,’ but it does @ 
more than just ‘moving.’ It is necessary to go over the functions of the spinal column we'll b= 
learning from here on, because it will be very helpful to understand its form. 

The second function of the spinal column besides ‘moving,’ is to ‘support’ the body, as we 
see from its name, ‘spinal column.’ The spinal column can be considered to be the ‘pillar c 
body’ because it holds in its place the shoulder, which connects the arms and the chest, a~ 
pelvis, which is the starting point for the legs, all together. 


NO MATTER 
HOW FANCY AND 


IT’S NO USE 


(F THE PILLAR Tre SABER OW 


HA! 
THAT'S ALL. 


AWESOME THAT ALSO NEED 1 
THE EXTERIOR SUPPORTS THE WAGKBONG! eon 
Looks, IT IS WEAK! 


The third function of the spinal column is to transmit signals that controls movement and to 

protect the spinal cord. The cord transmits sensory signals from in and out of the body to the 
brain. Not only does the spinal cord send commands from the brain to everywhere in the bow 
but it also has a role of a controlling reflex movements such as contraction of blood vessel an 
secretion of sweat and bowel movements, so it has a vital survival function. 


= r; 
IT WILL Look 
SOMETHING LIKE THI 
TREE 


RAN 
u | (PERIPHERAL an] 


CENTRAL. 
NERVOUS SYSTEM 


STEM: SPINAL cog? 
( 


|, DETECTING EXTERIOR 2, SENDING MOTOR 
STIMULUS COMMAND (REACTION 
(COLLECTING DATA) 


The nervous system can be divided into the central nervous system (CNS) and peripheral nervous system (PNS). 
The central nervous system is made up of the brain and the spinal cord, 
and the peripheral nervous system collects exterior stimulus and transmit the signals sent from central nervous 
system throughout the entire body. 


PROPPING THE PROTECTING THE 


So THIS IS 
WHY PEOPLE SAY 
BACK-BREAKING’ 


V— petting 


HOLDING ON 
TO THE CHEST Le een 


HOLDING ON \ HOLDING ON 
TO THE ARMS 
AERE TO THE PELVIS 


that, it also needs to hold on to the thoracic cage that protects the heart and the lungs, 
that's holding the legs, and the erector muscle of the spine that’s propping the body 
= ® summarize the basic functions of the spinal column are movement, supporting the 
nc protecting the spinal cord. However, if you think about it, you will come across an 
=m contradiction. 
Tma column, which ‘moves the body.’ is a structure that acts as a ‘pillar’ so it shouldn't be 
Z "at much. If the pillar is soft, then it would be hard to support the said body parts, but 
cannot perform its other important function, which is to protect the ‘spinal cord (central 
* and would cause problems transmitting signals to the body. 
—s samajor head-scratcher. What exactly does the spinal column have to be like, if the 
ss to move while not moving at the same time? 


You THINK THAT 
EVEN MAKES SENSE? 
ARE You TRYING To MESS 

WITH MY HEAD? 


L BE STRONG 2, WHILE MOVING 
AND STURDY FLUIDLY 


^: *rst glance it sounds like an impossible structure, but actually this is what the spinal column of primitive fish 
‘osc Xe, and it was called a notochord. This kind of spinal column can be still seen today in fish such as eels, 
anc the spinal column of the vertebrate have evolved to have multiple vertebra so that it can withstand the 
gravity and the weight of the body. 
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To resolve this contradiction, the spinal column is divided into 24 vertebrae, and each verte= 
is connected by the 'cartilaginous articulation' and the 'intervertebral disc' in between (for yg 
reference, a vertebra is like an individual brick that makes up the pillar called the spinal co! 


STRUCTURE OF THE VERTEBRA 
(SECOND LUMBER VERTEBRA) 


VERTEBRAL FORAMEN 
VERTEBRAL BODY 


SUPERIOR OSSIS 
SACRI 


PROCESSUS CONDYLARIS 
MADIMULAE 
(CONNECTS WITH SUPERIOR 
OSSIS SACRI ON THE 
_ VERTEBRA BELOW) 
SPINAL CORD 
(CENTRAL NERVES) 


PERIPHERAL 
NERVE 


S?lNoUS 
TRI 


Starting from the left, the shape and the structure of the vertebra from the front, back and side view. The shape 
changes slightly as it goes downwards, but the overall structure is similar. 


wait! lntevrvertebval cartilage = DISC 


ebral cartilage (disc) is made of a gelatin-like substance that not only prevents friction in 

om vertebra, but also buffers the weight that the spinal column has to bear due to the nature 
body standing straight. However, if you lift heavy objects too suddenly or have a habit of 

_ then the disc will be pushed out of its place and put pressure on the nerve that will prevent 

= from being transmitted to the body properly. This pain or numbness in the body is an illness 
‘Slipped disc’ and structurally usually occurs on the neck and the lower back because those are 
2s that move. Therefore a ‘slipped disc’ is something that only occurs on humans because we 


POSTURE IS 
BENT LIKE 

m You ARE USING 
PUTER OR 


WILL SLIP OUT 
THEN THE DISC THAT NORMALLY AND PuT Les i ON 
LOOKS Like THIS THE CENTRAL NERVES, 
CAUSING PAIN OR NUMBNESS. 


only known nowadays, but it is said that our height is shorter during the day because the discs 
essed against each other from everyday activity, so we usually grow more in the morning than at 


BUT 
IT BENDS MUCH EASIER 
WHEN MANY PIECES ARE 
CONNECTED TOGETHER. 
IT’S PRETTY MucH 
THE SAME LoGic, 


CONNECTION BETWEEN 
ONE OR TWO JOINTS OF 
A BAMBOO TREE 
MAY BE STURDY, 


ISQOHANOLS 


earier chapter when we covered the ‘joints,’ | told you that ‘cartilaginous articulation’ 

xe the ‘synovial joint,’ albeit not as much. Even though the individual vertebra doesn't 
=s much by itself, moving smoothly becomes possible when 24 vertebrae are put 

* Therefore, it is possible for the spinal column to both ‘protect the spinal cord’ and ‘move 
Xy at the same time. The human body is just so profound and mysterious the more you 
mow it. 
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Units of the Spinal Column 


The spinal column consists of 24 individual vertebra, and they are divided into the neck bone 
(cervical vertebrae — 7), the backbone (thoracic vertebrae — 12), and the hucklebone (lumba 
vertebrae — 5). 
Usually we consider the ‘spinal column’ to be comprised of the neck bone, the backbone ax 
hucklebone. However, depending on the circumstances, the spinal column can be conside? 
to have 33-35 vertebrae by including the sacrum and the tailbone as well. Please refer to 1 
image below. 


THE 
SPINAL COLUMN 
\S MADE OF 
24 VERTEBRAE 


DOESN'T IT REMIND You 
OF HEAD OF A GIRAFFE? 


FIVE PIECES OF THE 
SACRUM FUSE INTO 
ONE PIECE, ALSO. 


FOUR PIECES OF THE 


SARUM | TAIL BONE FUSE TO 
"M (SARAL 
Vi VERTEBRAE) V Rae 


4 


j \ TAILBONE — x 
(coccYx) s 


ack bone (cervical vertebrae) 


ing for ‘cervical vertebrae’ is numbered with the initial letterings ‘C1’ to ‘C7.’ All 
=s regardless of the length of the neck, have 7 cervical vertebrae. The function of 
— zone is to move the entire neck, and we will be going over a few of its distinctive 
Gerisiics. 


(atlas) 


0 after Atlas, the titan of Greek myth who supported the earth, this vertebra literally supports the 
= is hidden inside the skull so it's not that visible from the outside. 


2 (a xis) 


name implies, its core function is rotational movement (please refer to the chapter on joints). 


“Seventh cervical vertebra, vertebra prominens) 


“rudes outwards more than any other cervical vertebra because it is connected to the muscle that 
* the head upright. You can feel it when you run your hand on the back of the neck. It is also an 
atant landmark for drawing human anatomy. 


VERTEBRA 
—  PROMINENS 


= 
<VERTEBRA PROMINENS> 
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O Backbone (thoracic vertebrae) 


The backbone consists of 12 vertebrae and is marked with the initial lettering and numbers 
to T12, just like the cervical vertebrae. It hardly moves because it is connected to the ribs, 
protects the heart and the lungs. But the 11th and 12th vertebra, which the floating ribs are 
connected to, moves along with the lumbar vertebrae. 


© Hucklebone (lumbar vertebrae) 


It consists of 5 vertebrae. It is marked as L1 to L5, and has the most movement along with 
neck bone. It is bigger and thicker compared to the other vertebrae, because it takes on & 
pressure from propping the upper body upright. 


O Sacrum / tailbone (coccyx) 


The sacrum and tailbone are considered a part of the spinal column, but we will cover this 
in depth together with the ‘pelvis.’ 


We will finish up on the spinal column for now and take a look at the thoracic cage and the 
the important structures that the spinal column is holding on to. The proper form of the spina 
column can only be seen when put together with the thoracic cage and the pelvis. 
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Cage: 


1OfaCciC 


ve is the overall shape of the thoracic cage (thorax). People often confuse ‘the ribs’ 
eces that make up the thoracic cage. It is related to the ‘vertebra’ and the ‘spinal 


macc cage,’ and we'll cover them more in depth, but for now you can think of the ribs 


~ 
= 


oracic Cage, Protecting the Engine 


) 
bat ).) NG 
Ki VA 2N 


amy 


It looks complicated because it is made of several rib bones that's why we also call it the r= 
cage. Bui, itis not that hard if you first understand the ‘reason for being so.’ Earlier we've les 
that the basic function of the spinal column is to ‘move.’ Then what kind of device is necess= 
order to ‘move?’ Let's take a look at an automobile, which is a machine purely designed tc 


WHAT 
ARE You 
DOING INSIDE? 
THE ENGINE'S 
NOT EVEN 
RUNNING: - - 


To be sure, the legs and arms are also essential for moving, but that would be meaningless 


without the ‘engine’ that produces power. Also, no matter how excellent the driver may be. * 
can't move the car if the engine won't start. 

In other words, the ‘heart’ and the ‘lungs’ are the engine of the human body are just as im 
as the brain, as they transmit energy necessary for each part of the body to function prope 
that case, we would need some kind of protective barrier around this ‘life preserving como 
This big, egg-shaped barrier is called the thoracic cage (thorax). 

So then, what kind of shape would be most ideal for the thoracic cage? 


e&iNGO! 
FITS BUT IT IS SHAPED MORE 
THAT IMPORTANT, LIKE AND EGG, IN ORDER 
IT SHOULD BE PROTECTED TO PROTECT THE 
IN A SHAPE OF A ELONGATED SHAPE 
‘SPHERE,’ OF THE LUNGS 
LIKE THE SKULL! 


FROM THIS EGG- 
LIKE SHAPE, 


The reason why one side of the lung looks different to the other is because 
the heart is placed slightly to the left. 


ges: *unction of the thoracic cage is to protect the heart and the lungs, but it also needs 
— Se spinal column on the back to protect it. Therefore the transverse section view of 
cc cage looks something like a chopstick pressed firmly on a round rice cake (mochi) 
sme of a slightly flattened heart. 


SINCE THE SPINAL COLUMN 


THE THORACIC CAGE. 


al 


TRANSVERSE SECTION 


ke numans who stands upright, the transverse section view of the spinal columns of vertebrates often tend 
to protrude out upwards, because the thoracic cage is hanging on the spinal column. 


sessary for the top and the bottom part of the thoracic cage to be open. Below the heart 
unas are the stomach which expands when consuming food. At the same time the 
eepands and has endless ‘peristaltic movement,’ and moves to provide the space 


‘or the ‘fetus.’ 


WITHOUT IT, 
THE THORACIC CAGE AND 
THE PELVIS MIGHT CLASH 
WHEN BENDING FORWARD, 
BUT ALSo--- 


-^sced hole is called the thoracic outlet. However, there is a problem with the thoracic 
"^g a hole on the bottom. Unlike vertebrates that walk on four legs, humans walk while 
= upright, and the stomach is exposed to external stimulus. Then what is the solution? 
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THE FRONT OF THE 
STOMACH IS 
THE FRONT OF PROTECTED BY A STURDY 


THE STOMACH IS ‘RECTUS ABDOMINIS NO MATTER How 
HARD TO PROTECT You Look AT tT, 
FROM DANGER SHOWING YouR STOMACH 
BECAUSE THERE HAS PARTICULAR MEANING 
ARE NO BONES, BECAUSE THE STOMACH 
IS SUCH A VULNERABLE 


ABDOMINIS 
MUScLE 


The ‘rectus abdominis muscle’ is not only a strong muscle by its own, but is covered by seve" 
layers of strong aponeurosis, thus performing both roles of 'moving' like the muscles and of 
‘protecting’ like the bones (please refer to p.240 for the abdominal muscle). 

Therefore, illustrations of the thoracic cage in a simplified form would look something like this 


f. Y : es 
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They are similar to the very basic form of vertebrates we covered earlier. Frankly, this is gooc 
enough as an illustration, but there's still something missing. 


Ah yes, the 'rib bones' are missing. 


s Dig into the Ribs 


= section we will be going over the rib bones. They are the individual pieces that make up the 
2c cage.’ But before we start considering the shape of the ribs, we will need to think about 
5st fundamental problem—the reason why it is named the ‘thoracic cage.’ That is because 
ws are usually named after its form, and that form is determined by the ‘functionality’ of the 
*cture. If we know the reason for its name, then it becomes easier to guess its shape and 
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‘THORACIC CAGE’ 
IS COMBINED WITH 
“CHEST? AND ‘CAGE,’ 


WT ag 


I 


Thoracic cage’ is derived from the Greek word 'thorax' (breastplate, cuirass, mail, corselet) 
and combines with the word ‘cage’ when referring to the frame of the chest. 


acc cage’ literally means a cage that surrounds the chest—it is a structure in the shape of 
æ that protects the heart and the lungs. While it might seem much better if the structure 
ade out of a whole bone that is sturdy like the skull, it would cause the following serious 


E. 


(D THERE woul 
BE NO SPACE FOR 
THE MUSCLES 
OF THE ARMS AND 
THE BODY TO 
HOLD ON TO 
ELASTICITY WOULD 
BE WEAK AGAINST 
SHockS AND wouLD 
TAKE A LONG TIME 
TO REPAIR 
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Even if we were to ignore those two problems, the most critical problem would still remain. 
that is, 


BUT 
-THAT 
THE BRAIN MAY "THe Laas To! 


NOT MOVE, 


The same goes for the stomach and the 
digestive organs below it, but the heart and 
the lungs are moving endlessly from the 
moment we are born, so it needs to be well 
protected by a sturdy structure. But it would 
cause a problem if the thoracic cage were an 
oval shaped structure with the surroundings 
closed up like the skull. 


In other words, if the inside organs are 
moving, then the cover that wraps around 
those organs must also be fluid. 

To summarize, a thoracic cage; 


1. Aids respiratory movement of the heart and the lungs 
2. Functions like a ‘ladder for the muscles to hold on to 
3. Needs to consist of several elastic bones that can absorb external shocks. 


That is why we refer to the bones that make up the thoracic cage as ‘rib bones.’ 


v ce PROCESS 


ee 


TUBERCLE 


ANGLE 
MUSCLE 
(ERECTUS ABDOMINIS 
MUSCLE) NECK 


VERTEBRAL HEAD 
BODY 


A — COSTAL ANGLE 


SHAFT 


ATTACHING POINT 
OF THE RIBS 


RIB 
(COSTAL BONE) .— 


»cage, which starts from the vertebral body and the transverse process of the thoracic 
“2e, has 12 pairs of ribs. Among them, the upper 10 pairs are structured together towards 


GEEZ 
MY CHEST IS 
ABOUT TO BURST!! 


VERTEBRAE 


COSTAL E 1 cAn IMAGINE 
STERNUM c ARTI à AGE 7 [A How YouR HEART 


NOW INOI*S 


There is no direct translation for this Korean expression. 
in the expression ‘my chest is about to burst, the chest actually means the heart and the lungs. 
In Korean, the sternum translates to the ‘bone protecting the heart and the lungs. 


The sternum (breastbone) takes on the role of being the final stop for the ribs and also protez 
the heart and the lungs, which are located in the center of the chest. It is divided into three c« 
Firstly, the costal cartilage of rib 1 and the ‘collarbone’ (clavicle) are attached to the manub 
of sternum (episternum). Then the costal cartilage of rib 2 is attached to both the manubri 
the body, and lastly, the costal cartilage of ribs three to ten are attached to the body of ste: 
(mesosternum). 

The ‘xiphoid process’ doesn't necessarily have a particular role, but it is often seen as one © 
landmarks on the exterior so it will be worthwhile to take a look. 


JUGULAR NOTCH 
CLAVICULAR NOTCH 


STERNUM 
LOOKS LIKE A NECKTIE. 
IT IS ATTACHED TO 
A PAIR OF COLLARBONE, 
AND lo PAIRS OF 
RIB BONES. 


FRONT view SIDE VIEW 


One thing to keep in mind is that the costal cartilage is connected in between the sternum = 
the rib bones. The ‘costal cartilage’ protects the thoracic cage from external shock, but 
importantly, it is necessary for the ‘respiratory’ movement, the contraction and expansion — 
lungs. 


INHALE 


Inhaling and exhaling of the lungs causes expansion and contraction of the thoracic cage, and this breathing 
method, using the chest, is called thoracic respiration’ (whereas using the stomach is called ‘abdominal respirator 
The lungs inside the thoracic cage and the ‘diaphragm’ rise because of the intercostal muscle’ exhaling. 


= reason the thoracic cage is able to move, even though it is made of sturdy rib bones, is 
to the costal cartilage that is attached in between them. Remember that cartilaginous 

zations move, if only a little? 

= twelve ribs are divided into true ribs, false ribs, and foating ribs, depending on how the 

=a cartilages are attached. Please refer to the next image. 


COSTAL 
CARTILAGE 


No, IT'S 
BECAUSE 
THEY’ RE NOT 
DIRECTLY 
CONNECTED TO 
THE STERNUM, 
WHY ARE 
THEY CALLED 
FALSE RIBS? 
DID THEY LIE OR 
SOMETHING? 


IZTH THORACIC 
VERTEBRAE 


FLOATING RIBS (II, 12) 
RIBS THAT AREN'T CONNECTED 
TO THE STERNUM, 

NOT INVOLVED IN RESPIRATORY 
MOVEMENT. 


eis: The upper 7 pairs of ribs that have their own costal cartilage and are fully attached to the sternum. It 
= the most when breathing through thoracic respiration. 


ss: The lower 5 pairs of ribs that are not directly connected to the sternum. Although, the upper 3 pairs of 
=5s nave costal cartilage, like the true ribs, they are fused together into one. 


3 ribs: They are the lowest 2 pairs of the rib bones, and although they are considered as part of the false 
ey are not at all connected to the sternum. As the name implies, it looks like it's floating in the air. Their role 
ena on to the muscles on the lower back. 
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= refer to the arm bone section (p. 285) to learn more about the collarbone (clavicle). 
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t89 
2 wait! A little stovy about cPR 


Although the ribs and the costal cartilage form a connecting structure that helps with respiration, they 
are also the ones to usually break when you get a fractured rib. 

However, in a way, that would be better than fracturing the actual bone. That is because the actual bone 
fracture would take long time to heal, whereas the connecting part of the bone and the cartilage would 
reattach easily. You can see just how much this connected part moves, by performing ‘cardiopulmonary 
resuscitation (CPR). 


(WAS 
SHOCKED WHEN 
1 WAS PRACTICING 


PRESS HARD 


CARDIOPULMONARY ON THE 
STERNUM 
RESUSCITATION, m USING: YOUR. 
(PR). (m WEIGHT PRESS 


LF 


N 


N 


C 


CRACK THE CONNECTED PART 

(RED LINE) BETWEEN THE 
RIBS AND THE COSTAL CARTI 
CAN BREAK SOMETIMES. 


Like the image above illustrates, cardiopulmonary resuscitation is performed using your body weight, by 
repeatedly pressing hard on the solar plexus (body of the sternum and the xiphoid process) and stimulating 
the heart inside. When you press it like the image above, the chest goes in a lot more than you've imagined. 
That is why it is very important to get the consent of the patient requiring aid. Although, consent is 
‘assumed! the patient is unconscious. It is presumed because the ribs may fracture during CPR. The person 
performong CPR has a risk of being prosecuted for ‘assault’ even though they intended to save the patient. 


WAIT - - 
1 WAS JUST 
TRYING TO 

SAVE A DROWNING 

PERSON--- ( 


Of course, you will need to understand the exact condition of the patient and have a proper understanding 
of CPR. If you don't want to get involved in a situation like the image above. For the exact procedure oF 
CPR, please check the 'most recent video' on the internet as the procedure may change for efficiency sake ~ 


ten, the entire thoracic cage is completed. 

narize, let's briefly review the physical characteristics of the thoracic cage. Landmarks 
© ss the jugular notch and the sternal angle can be seen from the outside. In the case of a 
* person, the ribs and the ‘thoracic outlet’ can also be seen. Please refer to p. 216 for the 
cs, curvature’ that forms because of the thoracic cage. 


HUMAN VERTEBRATE 


4 CROSS-SECTION VIEW ^ 
OF THORACIC CAGE 
OF HUMAN AND VERTEBRATE 
(THORACIC CAGE OF 
THE VERTEBRATE IS AFFECTED 
BY GRAVITY AND BECOMES 
NARROWER AS IT 
| GOES DOWNWARDS) 


THE "v! SHAPE BECOMES 
NARROWER AS tT GOES DOWN 
(‘EXTERNAL OBLIQUE 

ABDOMINAL MUSCLE 
PULLS THEM DOWN) 


| THE ANGLE OF 


iIMen, Open Your Chests Wide 


Earlier, we learned that the thoracic cage is a structure that protects the heart and the lungs = 
aids in the ‘respiratory movement.’ This is the very basic prerequisite that makes it worthy c* 
being called the ‘symbol of masculinity.’ 


URM- +- 
*cLEARS THROAT* THAT IS 
THE ‘BREAST,’ NOT 
THERE You Go THE CHEST 
LYING AGAIN! LITTLE GUY KNOWS — 
ISN'T THE CHEST A ien 
SYMBOL OF 
FEMININITY?! 


A large thoracic cage means the heart and the lungs, the engine that moves the body, are 
correspondingly bigger which in turn signifies that the ‘motor ability’ is that much better. With 
better motor ability, one can overtake that much more prey. Not only is that advantageous to 
one’s ability to survive, but also has advantage against other competition, and furthermore, the 
survival rate for the partner and the offspring is that much better off. 


(GOTTA 


WORE BEST You cAN RUN FASTER 
U 
uid -— ded AND LONGER, IF THE 


TEED : 
idi rss ie THAT IS WHY MOST CHEST IS BIGGER 


‘mAcHo! TYPE 
CHARACTERS @ K 
HAVE THIS 

KIND OF PHYSIQUE. 


Most macho-type characters are illustrated with short legs, not because running (ability to move) is unimportant, 
but rather to accentuate the relatively larger thoracic cage. 


The thoracic cage is attached to many muscles that move the ‘arms,’ which are vital to survival. 
Then it becomes more of a symbol of ‘strength.’ 


KMAIOR MUSCLE GROUPS THAT MOVE THE ARMS) 


UNDERESTIMATE 
TIGEON-cHEST 


Actually, the back muscles do more work in terms of moving the arms. Please refer to p. 254 for back muscles. 


= «ny men, across all ages and countries, emphasizes the thoracic cage and use many 
—* *o make their chest look bigger. Along with it being the symbol of motor skills, the gesture 
2e" ng up the chest, which the heart and the lung, the most important organs to preserve life 
—csed in become the symbol of confidence. 


WEARING A NECKTIE ta) You 
THAT RESEMBLES CAN'T EVEN BEND 
THE STERNUM IS À YOUR CHEST WITH 
A Good EXAMPLE. THIS KIND OF ARMOR. 
FOR INSTANCE, 3 
CROSSING THE ARMS TO 4 a ALSO. WHEN OPENING UP 
j S THE CHEST, THE SPINAL COLUMN 
GETS STRAIGHTENED OUT 
LIKE THIS, AND THIS WILL INCREASE 
THE PRODUCTION OF TESTOSTERONE, 
WHICH HELP MUSCLES TO 
DEVELOP. 


=e contrary, when the thoracic cage is smaller, it becomes a symbol of ‘delicacy.’ Therefore, 
- de natural that women, who have relatively small thoracic cages and breasts, are attracted 
"=m. who have big shoulders and a wide chest? 


LET ME EMBRACE You 
WITH MY WIDE CHEST. 
1 WILL HOLD You TIGHT. 
UNTIL YOUR RIBS 

BREAK: -- MY, 


OH 
You'Re Such A BEAST--- 
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llLet's Draw the Thoracic Cage! 


Q Before you get started 


This time we will be drawing the spinal column and the thoracic cage, in other words the tor 
as a way to review the pelvis and the chest we studied earlier. Because the spinal column an 
the thoracic cage have many units of bones that are connected together, you can say that this 
the most complex and difficult part of tne human skeleton to draw. To be frank, 


it's really not that easy. 


EVEN AT A GLANCE, 


w, WAIT! AND 
You'RE TELLING US 
To FoLLow You?! 


Because it is hard, the sense of accomplishment you get after completing the drawing is no 
different from completing any other project. Before we begin, | will teach you a simple trick 

to make drawing the torso a piece of cake. This trick is actually a commonly used drawing 
technique, but because it's not as easy as it looks, it will be a good idea to practice whenever 


you can. 


W LONG LINES 
START ‘LIGHTLY? EE rdg 
AT FIRST, SEVERAL TIMES 
OVERLAYING SEVERAL ON Tone 


LIGHT LINES ON TOP 
OF EACH OTHER. 


í ’ DRAW THICKER LINE F You 
MARK’ THE BIG SHAPES RST @) PRAW Tice a a 


Now, are you ready? Let's embrace the thoracic cage and go to the next page. 


à Drawing the front view 


7s is the process of drawing the front view of the thoracic cage. Have patience, and lets taxe - 
step at a time. 


01. First, draw an egg-like shape. This egg-like shape 


becomes the frame of the thoracic cage, and the 
frame of the spinal column is set once you draw a 
stick with the top and bottom slightly tapered out. 
The trick is to draw them lightly because this is not 
the completed form. 


Tw a necktie, with an octagon-shaped knot 

— top using, a thick line. This, of course, is the 
mum. The knot would be the manubrium of 
>= um (episternum), and the ribbon would be the 
— of sternum (mesosternum). 


CERVICAL 
VERTEBRAE 


THORACIC 


| LUMBAR 
j VERTEBRAE 


03. Let's illustrate the spinal column on the back. 
There are seven cervical vertebrae and five lumbar 
vertebrae, The thoracic vertebrae which lie in the 
middle are twelve in number but most of them are 
covered by the sternum So, you only need to draw 
a part of them. 
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/ / 

é C3 
THORACIC 
OUTLET 


04, Once you draw the rib that connects from the T1 
vertebra and the sternum in a shape of a heart. The 
thoracic inlet is complete. And on the bottom side, 
if you mark where the ‘costal arch’ is with a shape 
of an ‘A,’ you are ready for the next step. 


05. Now, start drawing the breastbone. First, light» 


marking the base line, starting from the sternum 
down to the angle where costal arch ends. Thes 
start drawing the costal cartilage from no. 1 anc 
down. 


06. You can draw the costal cartilage individually from 
no. 1 to no. 5, but they are joined with each other 
from no. 6 and no. 7. They show the difference 
in appearance. Up to these ribs the cartilages are 
connected to the true ribs. 


07. From cartilage no. 8 and onwards, they look like 


they are branching out like a tree and connecting to 
the cartilage above. From this point on is where the 
false ribs are connected, but rib 11 and rib 12 are nc 
connected, and are called floating ribs. They are not 
visible from this point of view. 


TORSO 


09. Let's draw the rib bones on the back side. This may 


be a bit confusing, but if you draw crease lines here 
and there on the ribs on the back side, it'll be easier 


to separate them. 


m, HN 
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Draw the ten ribs like they are coming around 


^om the back to the front, and connected to each 


5 the cartilages. As you go down, you will notice 


‘at the way they are connected to the cartilages 


“50ks more like a V-shape. 
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and clean up the outline. 
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© Drawing the back of the 


thoracic cage | 
j | | VERTEBRAE 


| VERTEBRAE 


| 

01. In the same way as when drawing the front view, | 02. Divide the spinal column into three parts: cens 
lets mark the egg-shaped thoracic cage anc the | vertebrae, thoracic vertebrae and lumbar vec 
spinal column in the middle. Don’t forget to draw | Please keep note that the starting point of t= 
them lightly. lumbar vertebrae is inside the thoracic cage. 


a VERTESRAE am: 
z 
3 
4 | 
5 | 
2 | 
iJ 
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03. Like the image above, mark lightly and divide each 04. Let's draw each vertebra using the marks we 
part of the spinal column. The spinal column then as a basis. It is difficult and a hassle, but you 


becomes thicker as you go down. to put an effort on this part for the next stea 


Q 


I 


ts 


06. The rest of the ribs have a similar angle to the 


*:craw rib 11 and rib 12 as you pay attention 


‘floating ribs.’ It is easier to draw from the bottom 


up. 


| 


Se downward-pointing angle. These guys are 


Sed floating ribs. 


n 


STONEHOUSE ANATOMY NOTE 


08. You are done once you clean up the lines. 


—« except for ‘floating ribs,’ point toward the 
cum in the front. Let's draw the ribs at the front 
«7 would be visible between the ribs at the back 


c5 the same way we did when drawing the 


ont view of the torso. 


O Drawing the side 


column. 


01. You can see the spinal column’s true form when you look at it from the side. Draw in the order of segme’ 
of 24 vertebrae — spinous process — transverse process after first marking the overall shape of the spinal 


02. The reason the spinal 
column has a curvature 
in the middle is 
because it needs to 


Lightly mark the 
thoracic cage in 2 
shape of a slanted 
water balloon and 
draw the sternum 
in the front, like the 


image. 


03. Draw the guidelines 
for the ribs that are 
pointing towards 
the sternum, starting 
from rib 1. 


Y 


", 


The angle of the ribs 
) pointing towards the 
2 ) sternum becomes 
a steeper as you go 
ew, down. 


UNS 


e 
lo 


04. Connect the rib and 
the cartilage one 
ata time, using the 
same guidelines 
from the previous 
step. 


perau 

ra 

e 

E 

05. Let's illustrate the 

- ribs on the other 
side. To be honest, 
you don’t have to be 
accurate in this step. 

E 


06. You are done. 


HON AWOIYNY ISIIOH TINOIS 


AN 


© Drawing the three-dimensional thoracic cage 


Although we have been drawing the thoracic cage, the previous processes were more like 
taking' with a diagram to understand the average shape of the bones and patterns. What | 

is that no matter how realistically you draw them, it will not be enough to understand the three- 
dimensional shape of the real torso. Therefore, we will be gauging the three-dimensional shar 


of the spinal column and thoracic cage by drawing quarter-view diagrams. 
y 


01. Let's mark the spinal column | 02. As always, let's separate the | 03. Separate each vertebra 


on the skull we drew in the spinal column into cervical, the guidelines and drz 
previous chapter. It looks thoracic and lumbar framework of the thc 
like a tadpole, vertebra. We'll cover more cage over the spinal 


in depth the sacrum, which | column. 
the pelvis is attached to. 


04. Illustrate in the order of the sternum — the thoracic inlet, costal arch — mark the guidelines for ribs 1 to 
7 (true ribs). The rest of the process is the same as drawing the front view of the thoracic cage. 


05. This is the process of illustrating the true ribs — false ribs (rib 8 to rib 10) and erasing the rough "nes usec =s 
guidelines, 


ustrate the | cating ribs (ribs 11 and 12) — erase the overlapping part 


hack — 


06. Illustrate the ribs on the 


2 02 


of the spinal column o^ t^ 


process of the cervical vertebrae and intervertebral cartilage (disk) of the lumbar vertebrae — draw the skul! 


07. And lastly, mark the boundary line between the costal cartilage and the ribs — illustrate the transverse 
and the sacrum. 


28. Let's draw the back view, too, while we're at it. The back view of the thoracic cage is much more difficult 
compared to the front view, so let's put the even more complicated vertebrae aside for now, and let's first 
mark rib 1 and rib 7 that connects to the sternum in the front as guidelines. 


09. Instead of drawing them in order, let's draw ribs one to ten by dividing the bigger shapes into halves anc 
filling in between, and then add the floating ribs on the bottom, and youre ready to go. 


t^ 
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10. Next, draw individual ribs one by one, using the guidelines you just added. Once you're done with the 


ribs, let's draw the spinous and the transverse process of the vertebrae. The starting point of the ribs 


should be on top of it. 
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the image by drawing the skull and the 


sacrum. 


TORSO 


Various Shapes of the Thoracic Cage 


ow, you'll see the thoracic cage from various angles. Please use them as a reference when 


wing the thoracic cage. 


SY 


OSS 


STONEHOUSE AN 


ilSimplification of the Thoracic Cage 


We've been drawing various shapes of the thoracic cage up till now, and as a last step we will 
simplify them as a way to wrap things up. When looking at the big picture of drawing, ribs are 
only a small part so we will exclude them and just draw the thoracic cage from the front view. 


MEN USUALLY 
HAVE BIGGER FACES 
AS WELL BECAUSE 

OF DEVELOPED JAWS 


* SIZE COMPARISON BETWEEN e MEN'S THORACIC CAGE TEND TO 
THE SKULL AND THE BE MORE DEVELOPED THAN THAT OF 
THORACIC CAGE A WOMEN'S 


01. The basic shape of the skull is an egg in a bottom-side-up orientation, meaning ‘reversed egg’ shape, and t^ 
thoracic cage is the ‘up-right egg’ shape. The ratio of skull to thoracic cage is similar for both genders. H 
men are usually bigger because motor skills, which were traditionally important to men require bigger hear 
and the lungs and the ability to support the bigger muscles on the upper body. 


TK 02. Mark the thoracic inlet and the thoracic outlet on the 
egg that is the thoracic cage (as if you are sawing c^ 
pieces when practicing ‘egg craft’). The thoracic outs 
tends to protrude especially more on women or skinn 
people. 


THORACIC 
OUTLET 


03. Draw the T-shaped guidelines on the thoracic 
cage, along with the cross line on the head. The 
horizontal line in the T-shaped guideline is the 
collarbone (refer to p. 285), and the vertical line 
is the sternum, and this guideline becomes an 
important landmark when drawing the upper 
body so it's a good idea to always draw them in. 


04. Once you're done illustrating the spinal column 
on the back, you're done. Piece of cake, right? 
Although we've compared it to and ‘egg,’ it's 
hard to simply think of the thoracic cage as an 
egg when looking at it from different angles. 
Please refer to the images below. 


I DOHJNOILS 


The bottom of the thoracic cage looks like it's sticking out a bit, and as a result the back is slightly curved 
“ormary curvature - please refer to p. 216). Please pay attention to the spinal column digging into the bac 
of the thoracic cage as well. 


N AWOIVNY 


THE SHAPE OF THE 
COLLARBONE IS SIMILAR 
TO THAT OF A ‘BICYCLE HA 


MOBILE 


IMMOBILE 


———— MOBILE 


Besides the various physiological reasons mentioned earlier, you must to put a lot of effort im 
when drawing the thoracic cage because its the most important and practical structure that 
constitutes the ‘body,’ which is the root of the arms and the legs. 


Node figure study demo / Painter 9.0 / 2009 
Te word, ‘body also means ‘core,’ in general terms. 
= moortance is obvious when drawing human anatomy 


a a 


x 
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Pelvis, the Center of Mebedy 


Everybody Dance with Your Pelvis 


Do you remember how | told you earlier that ‘moving’ is vital to the survival of any lifeform? 
‘spinal column’ and the ‘thoracic cage’ are parts of the body meant for said movement. In ihe 
case of fish or tadpoles, they can move around towards the direction they want with just thes 
column. However, you need a more specific propulsion system on land where you have exte 
restrictions such as gravity and friction. This is the reason why ‘legs’ exist. 


UM UST A P 
TADPOLE 
IN A POND~ 


A | 


This may be obvious, but with legs you need a specific structure that will connect them with 
body. Therefore, almost all vertebrates that live on land, where gravity is in effect, has a skes 
structure that legs are attached to. 


tal structure is called the pelvis and although appearances may differ slightly for 
* animals, its basic function as the ‘joint region' where the legs are attached to is the 


Suman pelvis is a bit special. Thats because humans ‘stand upright.' The human pelvis 
mque shape compared to other vertebrates because it not only serves as a joint region 
gs, but also has to function as a bowl to hold internal organs such as the colon, bladder, 
etc. that are related to excretion or giving birth. 


ne BUT WHEN STANDING 
UP LIKE HUMANS, IT 
n fhe ALSO HAS To AcT AS 
A BOWL To ‘HOLD’ THE 
he scd INTERNAL ORGANS 
wera etn 


ORIGINALLY 


THE ONLY FUNCTION THAT'S WHY 
OF THE PELVIS IS IT WAS NAMED THE 
TO ACT AS A vis! 
‘JOINT REGION’ FoR (LATIN WORD FOR 
THE LEGS, BASIN). 


Sxeletal structure is called the pelvis and although appearances may differ slightly for 
t animals, its basic function as the ‘joint region’ where the legs are attached to is the 


e human pelvis is a bit special. That's because humans ‘stand upright.’ The human pelvis 
@ unique shape compared to other vertebrates because it not only serves as a joint region 
legs, but also has to function as a bowl to hold internal organs such as the colon, bladder, 
_ etc. that are related to excretion or giving birth. 


UPPER BODY 
(STOMACH, 
BACK MUSCLES, ETC.) 


PeLvic 
BOUNDARY LINE 
THE WIDER PELVIS 
OF WOMEN CREATES 
A UNIQUE CURVATURE 
ON THE BODY, wy 
LOWER BODY 


(GLUTES, LEG MUSCLES) 
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So even though it is hidden inside the body, the pelvis is an important part that should not be 
neglected by artists because it plays a big role both inside and outside the body. The problem 
is that it's not easy to understand what it looks like! *cry face* | can't describe my confusion 
when | first saw the pelvis in person, when all the time | was studying anatomy, | only thought 
of it as a ‘butterfly shape.’ Forget about understanding its functions, it took me years to just fu 
understand its mysterious shape. 


ELVIS IN THE SHAPE OF ( 
A BUTTERFLY?’ L ) 


DUST WHAT DOES 
IT ACTUALLY 
LOOK LIKE? 


Not only does it have many different functions, but it is also shaped funny and looks differen 
depending on sex, age and even the angle you are looking from. Just looking at the images 
below, for instance, how many of us here could think that these two structures are the same ^ 


'Crown and the helmet' - illustrating the model of an actual pelvis / painter 9 / 2010 


Therefore, to understand this ambiguously shaped pelvis in a dimensional way, we must > 
about the appearances it will have according to the ‘functions.’ 
Now, shall we get started? 


asic Form of the Pelvis 


assume that we don't know at all what the pelvis looks like, and we'll slowly shape it out like 
modeling it with clay. Understanding the simple principle may be the key to solving such 
zated problems. 
tis necessary to recall the functions of the pelvis. If the first function of the pelvis is to act 
Joint region for the legs to attach to, then what would be the best way to attach the legs to 
ody which consists of the spinal column and the thoracic cage? 


w:++ WAIT! 


ags have to withstand gravity and also have a lot of mobility, meaning the particular structure 
‘ey are attached to would take a lot of shocks, so it would be problematic to directly attach 

“gs to important organs that preserve life, such as the head or the chest. The legs could 

She heart or the intestines by any possibility. 

“ore it is ideal to be attached to the ‘spinal column,’ the most basic form of transportation. 
wil require a special structure just to hold on to the legs because it cannot withstand the 

and the pressure all on its own, even though it may be the pillar of the body. 

"ecause we don't know what this structure actually looks like yet, we'll temporarily substitute 

the shape of an ‘egg.’ 


wT 
THEN IT WOULD PUT 
A LOT OF PRESSURE ON 
THE SPINAL COLUMN, 
IF THE LEGS DIRECTLY 
ATTACHED To IT.4 


HON AWOIVYNY JISNOHANOLS 


Then, what is the effective way for the legs to attach to this egg-shaped structure? 

To shape a pelvis that functions as a ‘joint region’ to attach the legs, we first need to think 2 
the various ‘movements’ of the legs. In other words, this structure called the pelvis has to be - 
an ideal shape for the legs to move freely. 


IF You THINK ABOUT THE ‘MOVEMENT’ 
OF THE LEGS, CAPABLE SE 
THE LEGS OMNI-DIRE: - 
MOVEMENT 


A MONOAXIAL OR THIS WouLD 
JOINT LIKE THIS, BE A PROBLEM. 


Even with a spherical joint that enables various movements, the joint region of the legs car 
be attached at the bottom in a straight ine since it would be hard for vertebrates to move | 
to mention that humans don't walk on two €gs right from the moment they are born) and 
would be no space for excretion or giving birth. Therefore instead of going straight down. * 
joints would have to be attached to the pelvis at an angle and the acetabulum, where the he 
the joint are connected, would natura y De located on the sides rather than underneath. 


So IT WOULD BE 

MOST PRACTICAL Ls 

FOR THE JOINT OF € 
THE LEGS 


TO BE ABLE To 
SIT LIKE THIS, a Heke 


SUV 
iti 


The inside of the pelvis needs to be caved in like the image on the right, because the pelvisi 
function as a ‘bowl’ for the internal organs, other than its function as a joint region for the lec: 


IF You cOMPARE 
THE PELVIS TO A BASIN,’ 
THEN THE BRIM 
“MEANING, THE HANDLES- 
ACTUALLY HOLDS ON 
TO THE MUSCLES ON THE 
SIDE OF THE STOMACH, 


IF You DIG iN 
THE MIDDLE 


So To BE MORE STABLE K 
THAN THIS STATE LIKE A ESN TE aer 


ionally, although the pelvis is a ‘bowl’ that holds the internal organs it would be problematic 
bottom was closed when you think about excreting and giving birth. Of course, the bottom 
pelvis is opened, but you needn't to worry about the internal organs falling down because 
blocked by a structure called the ‘pelvic diaphragm,’ made of sphincter muscle that can 
and open. 


BUT DOESN'T THE 
BOTTOM SIDE HAVE 


Although | used the funnel as an example, it is more the case of the male pelvis, 
while the female pelvis has the shape of a wide bowl. Please refer to p. 189. 
fore, the pelvis generally takes the shape like below. You can think of it as the basic form of 
pelvis. It's not that hard so far, right? Let's move on to the next step as you let the information 
in. 
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Ht 


illShape of the Pelvis 


Understanding the pelvis with the information learned so far would be fine, but I'm compelled to 
add more detailed structure because aside from its basic role, the pelvis also serves as the ‘frame 
that secures the many different muscles of the stomach, back, legs, etc. 
Therefore, it is necessary to understand the actual shape of the pelvis to understand the muscles 
around it. The images below show the simplified version of the pelvis. 


Oh, it's natural for you to grow confused again when you look at the actual pelvis... after thinking 
you understood the shape of it to a certain degree. Why is it so complicated looking with so 
many parts that stick out or cave in? Theory and the reality are so different. 

But don't feel too troubled. No matter how complicated it looks, it is only two separate bones 


fused into one. 


compelled tc 
as the ‘frame 


d the muscies 


after thinking 
j with so 


te bones 


you can see, the pelvis is a structure with 
Das the center, where the lumbar vertebrae 
. with two large bones(2 that look like giant 
attached on each side of it. The pelvis is 

of several parts because it has to adjust 
dingly as a person grows older, and though 
there are also instances (giving birth) where 
*ront of the bones 2 have to ‘separate.’ 


PELVIC GIRDLE 


most prominent bone® is the sacrum, 

®© on the side are called the hipbone. And 
se the hipbone holds on to the leg bones, 
are also called the pelvic girdle, except for 
sacrum. 


then, let's take a look at the ‘sacrum’ that's 
on to the ‘hipbones’ from the center first. 


Sacrum 


ically, the sacrum is considered as part of the spinal column. Because it is formed by the 
five vertebrae of the lumbar vertebrae suddenly widening and fusing together firmly in order 
on to the hipbones on the side. The ‘transverse lines’ on the center of the sacrum shows 
of them fused together, and each side of the transverse lines has four pairs of holes called, 
foramen,’ that the peripheral nerves pass through. 


ihe: fat BASE SUPERIOR ARTICULAR FACET 


TRANSVERSE Line Von 


MEDIAN SACRAL. 
CREST 


TAY modd ¢ 
THE CURVATURE! 


Sacrum, in Latin, means ‘sacred,’ and it was named so because its decay was the slowest after death 
and it was thought to be a ‘sacred bone’ 


E 
o 
D 
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The side view of the sacrum is angled and not in a straight line in order to hold on tightly to the 
hipbones and to secure space within the pelvis. 


The four tailbones (coccyx) are attached at the bottom of the sacrum (in the case of vertebrat 
the tailbone exits to work like a helm, but the ‘arm’ takes up on that role instead for humans), 
and because the tailbones are also part of the spinal column that are modified, there are times 
when the spinal column is considered have a total number of 33 vertebrae (spinal column 24 = 
sacrum 5 + tailbone 4 = 33) instead of 24 vertebrae. 


@ Hipbone 


The hipbone looks like one bone at a glance, but it actually is a structure consisting of three 
bones fused together into one. They are called ilium, pubic bone and ischium, and they are 
separated into three individual pieces from young child through to adolescence. And then 
around age 17 they fuse together into one bone. Since they are complicatedly shaped bones. 
they probably need to balance out individually for balanced growth. 


ILIUM 


CE 


IScHIUM 


*llium: It is generally in a wide and concaved shape, and takes up the most space within the hipbone. Women’ 
s hipbones are especially wider and bigger compared to that of men. We'll take a closer look at the phys 
difference between men's and women’s pelvis in p.188. 


*Pubis: The pubic bone, the point where two hipbones meet in the front, are connected by a cartilage—pubic 
symphysis, and is protruded outwards so that the muscles and ligaments (inguinal ligament) can attach oF 


ic bone is connected by a cartilage called the 'interpubic disc' in the front, and they get 
ed and widen in 1 out of 10,000 (1 out of 600 to 20,000 to be exact) natural births. 


INGUINAL LIGAMENTS 
ARE ATTACHED TO THE 


TSOAS MUSCLE AND 
THE ILIACUS MUSCLE 
PASS BELOW THE INGUINAL 
LIGAMENT, AND ABOVE IT IS 

THE BORDER pue THAT 


SEPARATE! 
THE STOMACH AND THE LEGS, 


2 oi, = IT IS MADE OF 
INGUINAL LIGAMENT CARTILAGE So IT CAN SEPARATE ~~ 
WHEN THE BIRTH CANAL IS TOO SMALL RR) 
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*Hucklebone: It is formed below the ring-shaped part of the hipbone, and touches the surface when you sit on the 
floor or on a chair. Humans stand straight and therefore must use their ‘buttocks’ instead of their ‘stomach’ to sit, so 
lower part of the pelvis has to withstand the weight of the upper body. Think of it as a suspension (shock absorbing 
device) of a car. Also, many muscles going down the legs are attached to it as well. 


MM~ MY BUTT 
GETTING WARM 
MAKES ME 
DROWSY~ 


*THAT IS WHY IT HURTS TO 
SIT WHEN THERE’S NO MEAT ON THE BUTTOCKS, 


Ges) wait! Past Memories about the Hip, ISchiuw, Buttocks 


Ah... Speaking of different areas of the butt, it reminds me of when I was in high school. Nowadays, t 
is no disciplinary corporal punishment, but back in the days it was the norm. We would get our butt smac 
whenever we didn't finish our homework. There was once a little incident like this. 


Although I can laugh about it now, it was very confusing at the time. Until then, I didn't know that + 
were specific areas of the butt such as the ischium and buttocks. It was sort of a culture shock. 


HIP + IScHIUM 
Il 


By now you probably have a good idea since we've gone through each bone part earlier, 
but let's quickly review them. 


Sacrum: In the middle of the buttocks, the bony part that can be felt with the hand. 
Hip: The top area of the buttock. The ilium takes up the widest part of the hip bone. 'Hip' is often used 
interchangeably with ‘buttock.’ 
Ischium: The bottom part of the buttock where the ramus of ischium is located. The part that folds when 
standing. 
Buttok: the dictionary describes it as a ‘round fleshy part between the waist and thigh.’ In other words, it 
is the part of hip and ischium combined. 


Anyways, when my teachers spanked the students, they would say ‘stick out your bottom (ischium)! They 
said that because that was where the fat layer was thickest and could cushion the blow, and also the part 
where the fat layer is concentrated really hurts when hit! Also, if the teachers hit more towards the ilium 
side they might hit the lumbar vertebrae by mistake, and that could be very dangerous. So, my teachers 


1 had a reason for saying that they were spanking our bottom out of concern for us. 


Next there are the various shapes of the hipbone. In the image, I’ve separated the regions of the 
Tum, pubic bone (blue) and ischium (red) with different colors, and it is very necessary that you 
memorize them. You can see for yourself on the next page where there are detailed depictions 
@ the pelvis, but the pelvis has many ‘spines,’ or ‘eminence,’ or ‘tubercle,’ etc. where many parts 
«re sticking out or dented in that it gets confusing if you don't separate them into three different 
parts. So, please have a good idea of where ilium, pubic bone, and ischium are. 


[MEPIAL] [LATERAL] 


t there 
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ilDetailed Image of the Pelvis and Their Names 


From here on, we will be studying the detailed image of each part of the pelvis and their name: 
There may be some parts that are repetitions from the previous chapter, but please think of the 
as ‘review’ and read them. You can never study enough. 

Within the pelvis, there is the hipbone which consists of three different bones that take up 

the most space and has many muscles attached to it. Therefore, it has lots of areas that are 
protruded out (spine), especially landmarks such as the ‘anterior inferior iliac spine,’ ‘iliac cres 
‘pubic bone. ‘posterior superior iliac spine,’ etc. which will be mentioned from time to time eve 
when we cover the muscles, so please keep them in mind. 


Q Front of the pelvis 


ILIAc CREST ALA OF SACRUM 


ANTERIOR 
SUPERIOR 
(LIAc SPINE 


ANTERIOR 
INFERIOR 
ILIAc SPINE 


SUPERIOR RAMUS OF 
PuBiS 


ACETABULUM 


(LIoPUBIC EMINENCE 
INFERIOR RAMUS 


OF PUBIS PUBIC TUBERCLE 


INTERPUBIC DISC 


m: Please refer to p. 177 for detailed information 


nd their names of ilium: The ilium consists of the ‘wing’ and the ‘body.’ It is literally in the shape of a wing with a wide form, 


se think of them and it is also called the ‘iliac fossa’ because it is slightly dented inwards to hold the organs. Please refer to p. 178 for 
formation about the ilium. 
t take up 
as that are tinea arcuata: It is one of the structures that act as a boundary line that separates the pelvis major and pelvis minor. It 
e. "iliac cres: 5 named ‘arcuata’ because of its bow-like shape. 
e to time ever 
Acetabulum: Originated from the Latin for vinegar cup.’ It is a concaved area where the ‘head of femur goes in. 
Gopubic eminence: Point where the ilium and the pubic bone meets. 
Pubic tubercle: The part that starts from the ‘anterior superior iliac spine’ and connects to the lower part of the ‘inguinal 
-gament.' 
S interpubic disc: The area where the pubic bone, the front part of the hipbone, is connected at the front. It is made 
out of a cartilage. The area where the pubic bone and this cartilage are connected is called the ‘pubic symphysis,’ 
8 inferior ramus of pubis: It is connected to the pubic bone, and it is the area where the ‘adductor muscle’ of the thigh 
ALA OFU begins. 
® Superior ramus of pubis: The part where the ‘musculus pectineus of the thigh begins, like the ‘inferior ramus of 
pubis. 
@ Anterior inferior iliac spine: An area where part of the ‘rectus femoris muscle’ starts. 
$9 Anterior superior iliac spine: The part where the ‘sartorius muscle’ and then ‘inguinal ligament starts. It is 
easily observed on a woman's waist. 
LINEA ARCUATE @ lliac crest: You can think of it as a boundary line where the upper body and lower body is divided. It is easily observed 
on the waist of muscular men. 
®© Ala of sacrum: The part where ‘ala of ilium, (2 from above, starts. Please don't get confused with ‘ala of ilium." 
ABULUM 
EMINENCE 


LON AV 
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@ Back of the Pelvis 


POSTERIOR 
\ . 
bed f SUPERIOR ILIAC 
SURFACE 1 SPINE 
MEDIAN 
SARAL 
CREST 
POSTERIOR 
INFERIOR ILIAc 
SPINE 
DORSAL 
SACRAL 
FORAMINA 
^ ASCHIAL SPINE 


TUBEROSITY 


@ Superior articular surface: The concaved area where the lumbar vertebrae is connected. 


@ Posterior superior iliac spine: The pointy part where the ‘iliac crest,’ which starts in the ‘anterior superior iliac 
ends at. It is the small dimple on the back of both men and women. It is also referred to as ‘Venus’s pit.’ 


Posterior inferior iliac spine: The part attached to the ‘ligamenta sacroiliaca posteiora’ that continues on to the 
sacrum, 


@ Ischial spine: The starting point of the ‘sacrospinal ligarnent’ that continues on to the lower part of the sacrum. 


G Coccyx: Literally the degenerated tailbone; it almost doesn’t move (please refer to p. 178). 


@ Ischial tuberosity: The part that supports the body—the trunk—when seating. Not only does the long section c* 
‘bicep muscle of the thigh’ start here, but so does the ‘semitendinosus muscle’ and the 'semimembranous musce 


@ Obiurator foramen: It is a big triangular opening between the pubic bone and the hipbones. Various arteries, 
blood vessels and nerves pass through it. 


® Dorsal sacral foramina: They are the holes that the sacral nerve, which comes out from the spinal cord, reaches 
through the back. 


© Median sacral crest: You can think of it as a trace of ‘neural spine’ of the spinal column. 


The Inside, and Outside of the Pelvis. 


LINEA GLUTEA 
ANTERIOR. 


\ 
LINEA GLUTEA \ 
POSTERIOR 


J—— LINEA GLUTEA 
INFERIOR 


BODY OF ILIUM 


c MV ACETABULUM 
— Á— 


GREATER SUATU 
NOTCH 


LuNATE SURFACE 


ACETABULAR FOSSA 


SUPERIOR RAMUS 
OF PUBIS 


OBTURATOR CREST 


PELVIS MINOR 


hyseal surface: The part where the hipbones meet. 
inate ligament: The part that makes up the ‘linea arcuata’ and the ‘boundary line.’ | 


r pelvis (false pelvis) / lesser pelvis (true pelvis): Using the "linea arcuata’ and the 'pecten pubis as the boundary 
the upper part is called the 'greater pelvis (false pelvis) and the lower part is called the ‘lesser pelvis (true pelvis)" 
may be some confusion as to how ‘greater/lesser and ‘false/true’ matches, but it will make sense if you 

are the pelvis to a ‘basin? the bowl region (lesser pelvis) would be closer to its actual function instead of the 

le (greater pelvis). 


tuberosity: The part where the 'sacral ala' touches. 
lar surface: The part where the 'auricular surface (same name)’ of the sacrum attaches. 


r sciatic notch / lesser sciatic notch: It’s not referred to as a specific region, but the opening that formed due to 
e *gaments (sacrospinal ligament, sacrotuberal ligament, etc.) head towards the sacrum, starting from the 'ischial 
e and the ‘ischial tuberosity.’ It is also considered an ‘opening’ sometimes instead of a ‘notch,’ considering how 
>= :gaments are attached. 

ior / anterior / inferior gluteal line: The lines where the ‘gluteus muscle’ starts. Posterior - gluteus maximus 
cie / anterior - gluteus medius muscle / inferior - gluteus minimus muscle start accordingly. 


of ilium: The body part of the ilium, along with the ‘ala of ilium’, that forms the ilium. 
ulum: The part where the 'head of femur goes in. 


surface: The section inside the 'acetabulum in the shape of the crescent moon covered by cartilage.1 1. 
“Seetebular fossa: It is surrounded by the lunate surface, and is the part connected by the ‘head of femur and the 


"ligament." 
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€) Acetabular fossa:t is surrounded by the lunate surface, and is the part connected by the ‘head of femur and the 
‘ligament of head of femur." 
@ Obturator crest : The part where the ligament pubofemorale’ starts and continues from the ‘pubic tubercle’ and the 


‘acetabulum, ireto Deo 
Twk Tet s 

De f you T 

OT = 
I e 2 NETT ww” od 

wait! Still dow'£ et it? — anc has 


We've taken a look at the various parts of the 
pelvis. However, it's not easy to understand 
it with just the book alone. That's because 
no matter how simply I try to explain it, the 
images on the book are in 2D while the actual 
pelvis is in 3D (It's not like we can use the 
hologram...). 

Of course, the best way to study it is to 
observe and touch the actual model of a pelvis, 
but it wouldn't be easy to get a hold of one. 
The fortunate thing, at least, is that anyone can make a 'portable model of the pelvis' using their two hands. 


Of course, it is not comparable to the real specimen or model, but it is still a good way to understand it 
three-dimensionally, so try to copy the image below with your own hands. 


THIS IS ACTUALLY 
PRETTY HARD To Do, 


ER, 
AND You GET THE "oos! 


(PUT Your HANDS TOGETHER AS QPEL TE TE oF me mn 

IF You'RE ScOOPING UP WATER. VERIOR. iL rin 
THE PART WHERE THE PALMS Touch ex INGER, FINGER 
EACH OTHER WOULD BE THE "5o (PUBIC BONE) TOGETHER, AND IT BECOMES 


ic SYMPHYSIS,” 


(This method has no of ficial name, so let's just call it the ‘hand pelvis.) 
This may look difficult when you look at it, but it is not that hard when you actually try it (you might have 


some difficulty if you have short fingers like I do ^^). This is somewhat sloppy, but it is a way to effectively 
remember the landmarks, so only use it as a reference. 


mur and the 


tubercle’ and the 


is parts of the 
to understand 
hat's because 
explain it, the 
hile the actual 
e can use the 


study it is to 
idel of a pelvis, 
hold of one. 


sir two hands. 
understand it 


you might have 
to effectively 


wShake Your Butt 


We've taken a look at the general shape of the pelvis, but the real fun starts now. 
75 mention the conclusion first, the physical appearance of the body depends on the pelvis. You 
ight think that pelvis is just one of many pieces of bones that constitutes a body, but the reason 
"5 simole if you think about it. 
The physical appearance ct al animals Gepenós nies One SIMIAN BS MOH, 
and on which part of the body becomes their main means of transportation. Since humans stand 
straight and have to use their ‘legs’ as a way to move around, it is only natural that the overall 
appearance of the body depends on the shape of the pelvis, which is the starting point of the 


legs. 


METING SMELLS | 
FONNY AROUND HERE 


THE 
“DESIGN (APPEARANCE) 
IS DETERMINED BY 
WHAT KIND OF 
ENVIRONMENT THEY 
LIVE IN AND THE 
WAY THEY MOVE. 


*&ORILLAS HAVE TO USE THEIR ARMS 
TO WALK AROUND DUE TO 
THEIR HEAVY UPPER BODY. 


But these physical differences aren't affected by external environments alone. Internal 
environment, meaning the different roles of each genders also affect the body's appearance. 


e THE FUNCTIONS OF THE 
PELVIS DUE TO GENDER DIFFERENCES 


PREGNANCY AND 
GIVING BIRTH 


PROVIDING FOR THE FAMILY 


Even if we're all human beings, the shape of the pelvis changes depending on the difference in 
fundamental roles based on gender. As a result, this difference affects the overall appearance 
of the body as well. In other words, the difference in their physical role affects the appearance 
of the pelvis, and both the male's and female's unique appearances are determined by those 
differences. In short, there is a reason why males lock like males and females look like females. 
Makes you think that there is nothing random in this world. 


lI The Secret of Curves 


Of all the bones that constitute the body, the pelvis is where the difference between men and 
women is most prominent. Next are images of the typical male and female pelvis as seen from 
the top. 


A 


Y ue N Aw [rr : zz 


android pelvis gynecoid pelvis 


Hmm, the male pelvis is generally narrow, and the female pelvis is wide. ...is that it? 

We would miss a lot if we just took a cursory glance and moved on. We need to explore the 
fundamental reason why such differences exist at all in the first place, but first, let's see exactly 
what kind of influence it has on the physical appearance of the body. 


I've mentioned earlier that the male's heart and the lungs are bigger than the pelvis. The male 
thoracic cage' is relatively bigger and the head of the femur (refer to p.462) that connects the 
pelvis and the femur tend to be short and wide. So, the external line of the body doesn't have 
that much curvature. 


‘HEAD OF FEMUR’ 
IS SHORT 


HAS NARROW WIDTH 


Sy comparison 
create a curvatu 
so plays a par 


comparison, the female's wider pelvis contrasts with the relatively smaller thoracic cag 
“eate a curvature of the body that Koreans call an S-curve, in which a longer ‘head of femur 
so plays a part. 


THE 
BIGGER THE ILIUM, 
THE BIGGER 

THE SACRUM. 


^ CURVATURE FORMS ON 


THE EXTERNAL LINE 
OF THE BODY 


CN 
TIY EH Y 
(cues 
CR Y 


you can see, the reason why the female pelvis is bigger and wider compared to that of a 
= is because females get pregnant and give birth. It is only natural that the pelvis has to be 
: and wide if it is to securely hold the organs and the baby. 


HAS WIDER WIDTH 


IS BECAUSE 
REASON wry, FEMALE HAS AN ORGAN 
THE poe à. CALLED AN ‘ovARY,’ 
ILIUM IS BIGGE‘ WHICH IS LIKE A 
:] [n = THE ? THE FEMALE PELVIS 
ANIMALE S, SEE TON TUNE HAS TO HAVE A SPACE FoR 
THE BABY AS WELL AS 
DIGESTIVE AND EXCRETIVE 


males big pelvis and ‘head of femur’ affects their ‘stride,’ the act of alternately shifting 
=> on each leg. The hips waver a lot since the pelvis is wider, think about when men imitate 
y women walk. 


of femur are more optimized for movements such as ‘walking’ or ‘running,’ etc. like tne 
cage. This is why men run relatively faster than women. 


e CHANGE OF ANGLE s 
oy THE LESSER 
WHILE WALKING (FEMALE) À THE SHIFTING OF 
EN THE PELVIS 
THE FASTER You 
CAN RUNI, cei 


"T 


*(wEl&WT BEARING) STEPPING SIDE OF THE PELVIS GOES UP 


Not only can you see the differences in the size and the width of the male and female pelvis from 
the front, but there are more drastic differences in the ‘tilt’ from the side. The reason why sticking 
out the lower body like the picture below has a masculine image is because the pubic bone rises 
upwards. This is so that males can perform active sexual intercourse and also to straighten out 
their spinal column so it can bear the big thoracic cage more securely. 


@ TILT OF THE MALE PELVIS FROM THE SIDE 


THAT'S WHY WHEN MALES 
GAIN THE SAME AMOUNT 
OF FAT, THE STOMACH 

STICKS OUT MORE AND 
IT’S EASIER FOR THE 
BUTT TO SAGA 


EXAMPLE OF 
MASCULINE POSE 


EMPHASIS ON 
" —J X Tre russ 
On the contrary, the female pelvis sinks downward to secure a comfortable space for the baby, 
and this causes the anterior superior iliac spine that is above the ilium to protrude out. It also 
means that the tailbone rises naturally, and thus the lumbar vertebrae bends inward. Therefore, 
contrary to males, their hips stick outwards, emphasizing the ‘S-curve,’ resulting in a pose unique 
to females. 

‘FEMALE 


STickS OUT 


Men and women get different landmarks on their waist due to differences in this kind of tilt. In 
^e case of males, the line that runs through the ‘crest of the pelvis’ to the ‘pubic symphysis’ 
' prominent, while for females, the protrusion of the ‘anterior superior iliac spine is more 
orominent. Please keep these in mind if you are an artist, because these different landmarks in 
®e pelvis is what distinguishes the differences between male and female when drawing them. 


OSHOL 
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Authors male and female nude figure drawing (2009 ~ 2010). 
Please pay close attention to the part where the ‘liac crest’ of the male's pelvis and the ‘anterior - 
superior iliac spine' of the female are emphasized on the waist. 


$25 
wait! Pathway of the Pelvis 


“Some of the biggest characteristics of humans is standing upright to walk on two legs (bipedalism) and the development of 
the cerebrum, We are able to perform various tasks with the hands, as there is no need to support the weight with the arms. 
But as the pelvis had to bear the entire weight of the body, the pelvis became sturdier compared to other vertebrates, but the 
birth canal became narrower. Moreover, the infant’s head grew bigger as a result of the development of the cerebrum, and 
giving birth became more difficult because the infant couldn’t be born without having to forcefully squeeze through the birth 
canal. " — Excerpt from Laboratory Manual of Human Osteology? 


As you can see from the excerpt above, the process of giving birth is unimaginably difficult and painful 
both the mother and the baby. The birth canal, meaning the pelvic inlet/outlet and the pelvic cavity, is 
pathway for the baby. The problem is that this space is barely big enough for the baby's head to come out ( 
is why the baby's skull, which is not yet fully fused, has to squeeze for it to come out). If the mother has 
small pelvis, it would be dangerous for both mother and the baby. 


PuBic SYMPHYSIS ——— 


PELVIC OUTLET 


Nowadays, delivery became much safer with alternative ways to natural birth, such as the ca 
section (c-section). But back in the days when medical technology wasn't so advanced, people 
tendency to choose women with ‘big hips’ who wouldn't risk the danger of death during delivery. (H 
a big hip doesn't automatically equate having a big pelvis; the method of delivery is determined by the 
of the pelvic inlet and outlet instead of by the exterior appearance of the pelvis.) 


HAHA. ! KNOW RIGHT? 
HER LOWER BODY IS 


During the times when offspring were considered valuable, women with big hips who were though? 
give birth without much problem became the 'basis of beauty' across all ages and countries, and 
basis is still valid today. People are naturally attracted to the opposite sex who have features that 
themselves do not possess. 


FYI, let's take a closer look at the average size of the ‘pelvic inlet' and ‘pelvic outlet.’ 


PELVic INLET (FRONT SIDE) 
SACRED PROMONTORY 


(APPROX, 5.11 IN) 


OBLIQUE DIAMETER 
(APPROX. 4.92 IN) 


ISCHIAL SPINE 


ISCHIAL TUBEROSITY 


TRANSVERSE. 

DIAMETER OF 
PELVIC OUTLET 
(APPROX. 4.33 IN) 


CONJUGATE DIAMETER 
OF TELVIC OUTLET 
(APPROX, 3.74 ~ 4.52 IN) 
-FLEXIBLE DEPENDING ON 
THE MOVEMENT OF THE 


TIP OF THE TAILBONE 
PELVIC OUTLET (BOTTOM SIDE) 


s and Her Pelvis 


—*erence in the appearance of the pelvis based on gender has significant effect not only 
- angle of the arms and the legs but also on the overall appearance and movement of the 
Also, as | mentioned earlier, because it is very closely related to the thoracic cage and 
* becomes an important basis for ‘poses’ specific to each gender. 


= characteristics were very important observation and depiction points for artists that had to 
=spress the male and female characteristic through still images. Please refer to the following 


— 
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DRAWING MEN 


THIS SYMBOL (PICTOGRAM 
EMPHASIZES THE UPPER € 
(THORACIC SKELETON) 

OF MEN 


THIS SIGN IS 
UNIVERSALLY USED FoR 
THE MEN’S RESTROOM 


ARMS HAVE OUTWARD ANGLE 
BECAUSE OF WELL-DEVELOPED CHES™ 
(PECTORALIS MAJOR) AND 

BACK (LATISSIMUS DORSI) 


BATTLE ROBOTS’ 
BASIC STANCE IS 
TO OPEN THE CHEST 
AND PUSH OUT 
THE PUBIS. 


WHEN YOUR UPPER 
BODY MUSCLES ARE 
WELL-DEVELOPED, THE 
ARMS FALL AWAY 
FROM THE TORSO, 


THE LEGS START OUT 
FROM A NARROW PELVIS AND 
SPREAD ouT. 


IN COMIc BOOKS, CHARACTER FORMS 
ARE EXAGGERATED BY EMPHASIZING 
THE THORACIC SKELETON WHILE 

THE PELVIS AND LEGS ARE 
MADE SMALLER. 


MY LEGS AREN'T O 
REALLY SHORT. &?RR.-- 


IN ADDITION 
TO HAVING A NARROW PELVIS, 
THERE ARE OTHER REASONS 
MEN SPREAD THEIR LEGS. 


iG 
ALL. ANNOYIN' 
E "iN THIS CASE 


@ To PROVIDE A STABLE SUPPORT @ FOR THE SCROTUM (TESTICLES) X 
FOR A RELATIVELY LARGER TO PRODUCE SPERM 
UPPER BODY. AND PRESERVE THEM ETC, 


WE cAN’T STAND 
TEMPERATURES 
OVER 93.2°F 


k NN WE DON'T LIKE 
SKINNY JEANS. 


THIS PICTOGRAM EMPHASIZES 
AE LOA AMY QUNY) 


OF WOMEN 


| THOUGHT 
IT WAS A SKIRT! 


THE ‘SKIRT’ 
WAS ORIGINALLY 
DESIGNED TO 
EXTEND THE LINE OF 
THE PELVIS, 


t p P You cAN 
THE PELVIS SIZE FORMS > FEO wa MPL 
THE ARMS eS E 


‘CARRYING ANGLE’ 


THIS IS 


AN EXAMPLE OF y yx 
AN EXAGGERATED A 
FEMALE FORM USED Y y 
BECAUSE IN ROMANCE COMICS i 
INWARD BENDING AND BARBIE DOLLS. 


ARMS MAKE 
IT EASIER TO 
CARRY. 


You cAN EXPRESS 


VARIOUS FORMS CARRYING ANGLE OF THE ARMS 
BY USING THE AND LONG "Ec. OF Femur’, | 
THE WIDER “CARRYING ANGLE’ WOMEN CAN DO THESE POSES, | 


ELMS AND LEGS THAT 
GATHER INWARD 
CREATE AN ANGLE. 


OF ARMS AND LEGS 


THE 
INSIDE OF THE ELBOWS 
(MEDIAL EPICONDYLE) 
ARE GATHERED 


FoR 
THIS AREA, 
REFER TO 

PAGE 475P 


The width of the pelvis creates the “carrying angle" and a unique ‘Q-angle is created with the legs. 
This plays an important role in depicting a feminine appearance. Further explanation will be given on 
page 334, 474 
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The following pictures show the external surface of the male and female pelvis. In the case c 
the muscle above the pelvis is developed and this is expressed with the sunken ‘iliac crest. = 
women, the ‘anterior superior iliac spine’ protrudes. As for the back view, both male and fem: 
‘posterior superior iliac spine (aka ‘dimples of venus)’ are sunken in albeit with some differene 
This is an important feature in men’s and women's bodies, so observe closely the difference 
between the two. 


The male (left) and female (right) pelvises have different characteristics. The level of muscle development and fat 
distribution surrounding the pelvis determines how parts of the pelvis protrude or are sunken. 


a 
x wait! contrapposto 


is an important ‘posture’ in anatomical drawing that we need to discuss when talking about the different postures 
ed by the pelvis. But first, let's take a look at the pictures below. What do you think of them? 


Sculpture of a young female figure ‘kore’ and young male figure 
‘kouros from 6 BC 


ough the sculptures are beautiful, they are somewhat rigid and unexciting. These ancient Greek 
tures are from 6 BC (Archaic period). These sculptures were influenced by ancient Egyptian art 
acterized by their symmetrical and static pose. 
en, in 4 BC, a great change swept across ancient Greek art. All of the artwork shown below are well-known 
us. What common anatomical characteristic can you see? 
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IN AW 


From the left: David by Michaelangelo, Aphrodite of Knidos, The Birth of Venus by Boticelli 


Some of you might have already noticed that the figures are leaning their weight on one leg. Though < 
common nowadays, this pose was a visual shock at the time when these artworks were first created, 
rightly so. Standing with just one knee slightly bent brings much more liveliness compared to the m 
human form of the Archaic period. 
This pose did not come about out of the blue; it is a careful aesthetic calculation. It is called 'contrapz 
which means ‘to contrast’ in Italian. 


The term 'contrapposto' may sound difficult, but it simply means to put most of the body weight on one 
while the other leg is relaxed. This seemingly small movement tilts the pelvis, and the rest of the body 
to twist in different angles to balance in ‘contrast’ with the pelvis. The body instinctively tries to res? 
balance whenever balance is affected. As a result, shaking the balance a little paradoxically emphes:: 
the beauty of the balanced body. 


<BASIC POSEY <CONTRAPOSTO> <APPLIED POSED 


(ee 


Y 
POSITIONED ON TOP 
OF ANTERIOR 
SUPERIOR ILiAc 
SPINE 


SUSTAINING FOOT) 
IS ELEVATED 


Foot 
SUSTAINING ' 
WEIGHT 


THE GREATER. THE 
WEIGHT SUSTAINED 
BY THE FooT, 
THE CLOSER IT S 
TO THE CENTER OF 
GRAVITY 


‘Contrapposto' was first applied to male figures. It began to be applied to female figures around 4 BC wher 
Praxiteles first used this method on his Aphrodite of Knidos (in painting, this method was first applied te 
Boticelli's The Birth of Venus). 


This pose actually emphasizes the female figure which has a more developed pelvis. That is why this z 
was popularly used for centuries by artists and photographers as a formula to express the female featur 
Therefore, anyone studying to draw the human figure should become familiar with 'contrapposto. I 
explain more about how to apply 'contrapposto' in the practice part later. 


ONCE. YOU MASTER. 
THE BASIC POSE’ 
OF ‘CONTRAPPOSTO’ 

You WILL BE ABLE To 

APPLY (T To 

VARIOUS POSES. 


E 


<BASIc POSE 


OSYOL 


2338 


‘Leny’ (partial - promotional work done for Lenovo laptop] / painter 12 / 2016 


Just by applying ‘contraposto,’ you can bring out the liveliness of the female character without any flashy pose. 
ough it is a small movement, the effect is so powerful that many mass media such as advertisement or photography consider it as the basic rule. 


liLet's Draw the Pelvis 


Once again, it's drawing time. We already drew the head and torso, so it shouldn't be difficult tc 
draw the pelvis. However, I'm sure there are some of you who still haven't mustered the courage 
to draw. | have seen many such students. When | ask them why they won't try, they often tell me 
the following reasons. 


HAHA, IT’S NOT LIKE 
You NEED TO HAVE GOOD 
HANDWRITING TO DO WELL 
iN YOUR STUDIES. 


WELL, 
UM BAD AT 
PRAwING--- SNIFF 


| HAD Good 
V HANDWRITING 

BUT DIDN'T GET 
&oo» GRADES. 


Although this book is an art anatomy book with the purpose of ‘drawing the human body well. 
| recommend that you give it a try, even if you are not good at drawing. When you observe a 

| character and try to draw what you see, you will find yourself observing more carefully, and 
has a repeated learning effect. In other words, drawing is not just a form of ‘recording,’ but it 
serves as a cognitive tool to remember certain information. 


OBSERVING AND ANALYZING 
TO SEE => simPLy RECOGNIZING TO DRAW 
A CHARACTER THE CHARACTER 
=> SHORT-TERM 


MEMORY 


In both cases, you are ‘looking at’ something, but when you have the specific purpose ‘to draw,’ you will start to notice details 
you hadn't previously, and because you are actively working your brain, you will remember for a longer time. In both cases, 
you are ‘looking at’ something, but when you have the specific purpose ‘to draw,’ you will start to notice details you hadn't 
previously, and because you are actively working your brain, you will remember for a longer time. 


oh” 


use the pelvis has many functions, it also has much related data to be memorized (in fact. 
omy is all about memorizing). You will start to panic if you try to study the words and pictures 
ately because that means you will be memorizing two things. The most effective way is 
memorize the words and pictures as one. This is where ‘drawing’ comes in useful. It is like 
iating an image or visual story to a new vocabulary you are trying to memorize. 

you take time to draw, you often learn things you had not noticed before. 


BASIN? 92 


Dictionaries are essential when studying anatomy (both Chinese character and English dictionaries) 


is why it's not important whether you have talent in drawing or not. From now on, let go 
the worry that you need to be good at drawing. Think about which part of the body you are 
ying to draw and what the name is, and then draw that part while trying to memorize the name. 


19 Drawing the front of the pelvis 


01. First, lets draw the sacrum which is the beginning of 
the pelvis. Rather than draw the sacrum right away, 
it is easier to first mark the line that extends from the 
fourth and fifth lumbar vertebra above the sacrum 
to the coccyx then draw the wings on each side. The 
sacrum is more of a vertebra transformed to hold 
the ilium. The coccyx below the sacrum is usually 
made up of three to four bones. 
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02. Now that we have drawn the sacrum which is the starting point of the pelvis, we will now draw the ‘hip 
bone.’ | already mentioned that from the front view, the hip bone consists of the ilium, pubis, and ischium. 
(refer to page 178) First, draw the line that runs from the ilium to the pubis. 


QD First, start with the ‘ala of sacrum’ and draw a wide heart shape around it. The bottom part of the heart 
should meet at the bottom of the coccyx. 
© Inside the heart shape, draw a wide oval shape. This is called the terminal line. 


03. On the outer periphery, mark three projecting 
parts as shown on the left. Starting from the 
top, these are the locations of the following 
parts 


1 : Anterior superior iliac spine 
2 : Anterior inferior iliac spine 
3 : lliopubic eminence 


04, In the middle where the pubis meets, mark the 
pubic symphysis. This part is a cartilage. 


This is where the ischium will be added in the 
next step, so the point is to draw it slightly | 


PuBic SYMPHYSIS oe GAP 


05. Draw a 'U' shape loop that starts from the back 
bottom of the terminal line and gathers towards 
the pubic symphysis in front. This loop is called the 
ischium. Once we draw the ischium, the drawing 
becomes more like the pelvis we know. . | 


IScHIUM 


06. On both sides where the hip bone and ischium 
are connected, draw the acetabulum (acetabular 
fossa). The acetabular fossa is occupied by the 
head of femur. 


N 


ACETABULAR 
FOSSA 


. Shade in the back parts or sunken parts to 
express the dimensions of the curves. This will 
not only improve the drawing, but it is also 
an effective way to better understand the 
dimensional pelvis. 
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@ Drawing the back of the pelvis 


01. Just like with the front view, first draw the sacr 
that is connected to the fourth and fifth lumbar 
vertebrae. The back view might be a little more 
difficult to draw because of the lumbar verte 
but in the same way you drew the front side, it 
wiil be easier if you distinguish the column anc 


wings. 


~~ i Ne ! 


02. Starting from the sacrum, draw the overall outline of the hip bone from the ilium to ischium. The outer 
resembles an elephants ears, while the inner line resembles a butterfly. 


03. Draw the pubis that connects towards the 
At this point, the pubic symphysis will not be 
visible because it is behind the sacrum. 


04, On the upper sides of the ilium draw curves, and 
on the lower sides that lead to the ischium, add 
the acetabulum. 


05. Once you draw the ischial tuberosity at the back 
of the ischium (front of this picture) and obturator 
foramen, you are almost done. 


ISCHIAL 
TUBEROSITY 


06. Just as we did when drawing the front view, use a 
pencil to softly shade in the curves. 
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ObDrawing the side of the pelvis 


L4 
(LUMBAR SPINE 
VERTEBRAE) 


L5 
) 
AURICULAR. 
SURFACE 


FP wurx 


01. Draw the lumbar vertebrae and sacrum as seen 
from the side. This will be covered by the hip 
bone we will be drawing next, but drawing 
it will help you to become familiar with the 
structure. 


02. This is a rough outline of the ilium -> acetabulum -> ischium. 


ANTERIOR. SUPERIOR. 
ILIAC SPINE 


ANTERIOR acral 
ILIAC SPINE 


ILiOPUSIC ate 


EMINENCE 


~ ISCHIAL 


[J — IScHIAL. SPINE 


TUBEROSITY 


03. At the front of the pelvis, draw the protruding 
that are the anterior superior iliac spine, anterior 
inferior iliac spine, and iliopubic eminence. 

At the back of the pelvis, mark the sunken part 
between the ala of ilium and body of ilium, ther 
mark the curves of the ischial spine and ischial 
tuberosity. 


04, Atthe ischium area, draw an obturator foramen 
that looks like the number ‘6.’ Since it overlaps with 
the bottom of acetabulum, the acetabulum will 
look like the bottom has been cut off. 


05. Once we draw the curves on each part of the 
acetabulum—the acetabular margin, lunate 


surface, acetabular fossa, and ischial tuberosity at 
the bottom of ischium—we will be almost done. 


06. Areas that surround the ilium’s ‘anteror 
gluteal line’ are difficult to express > 
lines, so use shading instead. These areas 
are the gluteal surface and “ac ces 
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ObDrawing the three-dimensional pelvis (front) 


Now that we have warmed up, let's draw a three-dimensional pelvis. The ‘half side’ view point is 
the best way to understand the dimensional shape of the pelvis. We will try drawing the pelvis 
from the 'half side.' Based on what you have drawn before, let's get into further details. 


01. First, we will draw the sacrum that forms the basis c*- 
the pelvis. Remember that the sacrum is part of the 
lumbar vertebrae (refer to page 176). Therefore, 
by drawing the end of the lumbar verterbrae like a 
snake tail or tip of the brush. Later on, this will 
the coccyx. 


02. Based on the sketch line drawn before, 


(D Distinguish the lumbar vertebrae and intervertebral disc in drawing. 
@® Draw the ‘ala of sacrum’ like ears on each side. 
© Roughly outline the coccyx. 
(à) On both sides of the original sketch line, mark four pairs of holes (anterior sacral foramina). This roughly 
completes the sacrum. 
Be careful to draw the ‘S-shaped curve at the sacrum. The sharp ‘S angle above is where the 
nea terminalis starts, 


23. Now, we will draw the ‘hip bone: | explained previously that the hip bone consists or the ilium, c.c: = 
ischium (refer to page 178). First, draw the line connecting from the ilium to pubis. 


D First, start from the ‘ala of sacrum, and sketch a wide and flat ear-shaped circle that meets at the front. 
The points where the two lines meet will later become the ‘pubic symphysis.’ In the 'hand-imitation o* 
pelvis, this would be where the index fingers meet. 


D Within the sketched line, draw a circle for the ‘terminal line.’ The plane surface inside the terminal line is 
the ‘apertura pelvis superior. The broad bones located above the ‘apertura pelvis superior is called ‘greater 


pelvis' or ‘false pelvis.’ 


Q ABOVE 
THE TERMINAL LINE (o 


(GREATER PELVIS) À 
= 


f APERTURA 
PELVIS SUPERIOR | 


J TERMINAL LINE 


The greater pelvis supports the digestive organs. 


© The next picture is based on what you have sketched so far. It will add details to the ‘greater pelvis.’ The 
anterior superior iliac spine is the most important landmark, so we need to sketch this carefully. The 
interpubic disc at the front should be longer than the joint. The coccyx will be hidden behind the pubis, so 


erase the part that overlaps. 


LIAC CREST 


ANTERIOR 
SUPERIOR ILIAC 
SPINE 


INFERIOR ILIAc 
SPINE 


INTERPUBIC DISC 


BON AMIN borin 


04, Just as there is a ‘greater pelvis, there is a lesser pelvis. The ‘lesser pelvis is located below the ‘apertura pelvis 
superior: In other words, you can think of it as being formed by the ischium. That means that in order to 
draw the lesser pelvis, you need to draw the ischium. 

The ischium starts below the terminal line of the sacrum and gathers at the interpubic disc at front. In the 
‘hand-imitation of pelvis, this would be where the middle fingers meet (refer to page 186). 


LESSER PELVIS 
(PELVIC cAvITY) 


ISCHIAL SPINE 


(^ SHUM 
(OUTER LINE) 


The lesser pelvis holds the urinary bladder, reproductive organs, rectum (the part from the large intestine 
to the anus), arteries and nerves. 
Once you sketch the sharp ischial spine at the back, this forms the lesser pelvis that is the hollow part below the 
terminal line. This part is also called the true pelvis, or pelvic cavity. 


05. Wrapping Up 


© Draw the 'iliopubic eminence, which is the projecting part where the ilium and pubis meet. 
Draw a triangle in the middle of where the ischium and pubis meet, then erase what is inside 
of the hole. This is the obturator foramen. 


© Once we draw the ‘acetabulum’ where the head of femur is located and the ‘ischial tuberosity’ 
that sticks out behind and below the acetabulum, our drawing is complete. 


ILioPuBic 
EMINENCE 


IScHIAL. 


OBTURATOR FORAMEN TUBERDSKTY 


awing the back of the pelvis 


t as we drew the front of the pelvis, first roughly sketch the coccyx at the end of the lumbar vertebrae 
— ook like a slightly bent brush tip. Then, divide it into three parts and draw the lumbar vertebrae, sacrum, 
=e coccyx in the respective order. 


ALA 
, OF SACRUM 


4 


POSTERIOR SACRAL oF MEDIAN SACRAL 
FORAMINA CREST 


We will now draw the hip bone. 
D First, draw the outer outline of the hip bone. 


2) Next, draw the ‘ischial spine’ that projects and the gentle curve of the bottom of the 'ischium." 
Remember that the ischium turns into the pubis as it heads towards the ‘pubic symphysis,’ 


FOHANOL 


IM AP VN y 


T 


You are now almost done. 

While the front side of the pelvis resembles hands gathered together to scoop up water, the back side of the 
pelvis resembles a baby elephant. Since we are drawing the back of the pelvis, also take note of the apertura 
pelvis inferior at the bottom of the pelvis. 


j APERTURA PELVIS 


SUPERIOR 
THE BACK OF THE 
PELVIS RESEMBLES 
A ‘BABY ELEPHANT’ 
APERTURA PELVIS 
INFERIOR 


03. This is the last step. Now that we have the overall frame, you just need to add the detailed projections anc 
depressions. 


ACETABULUM ISCHIAL 


TUBEROSITY 


e Many Shapes of the Pelvis 


sy. we will take a look at the various shapes of the pelvis seen from different angles. Take tme 
50k at the parts you might not have understood before. 


il Simplified Drawing of the Pelvis 


Until now, we have drawn the pelvis in detail. Of course, we don't need to draw it in such detail 
when drawing the body. It suffices to show how the pelvis is situated in the body. That is why 
artists simplify the pelvis as shown below. 


e VARIOUS WAYS TO SIMPLIFY THE PELVIS 


/ TURN 
OVAL SHAPE TRAPEZOD SHAPE BUTTERFLY (PLATTER) BAR SHAPE 


As you can see, there are many ways to express the pelvis. Each of these depictions have 
their pros and cons. Depending on how you see and interpret the ‘pelvis,’ a complex and 
dimensional structure, there can be many different ways to simplify it. 


IN MY CASE, 
ILIKE TO EXPRESS 
(T AS A HEART SHAPE. 


1 ALWAYS CHECK. 
THE LOCATION i oh 

OF THE PuBlc SYMPHYSIS $ 
(CENTER). 13 


In my case, | like to draw the pelvis as a heart shape. For me the most important characteristics 


are the pelvis size in relation to the thoracic skeleton, the pubic symphysis that is the center 
of the pelvis, and the location of the anterior superior iliac spine that is a strong feature of the 


oelvis. These points are important to remember because the pelvis is not a structure fixed in one 


position. 

To summarize, ‘simplification’ is not a ‘quick-and-easy’ secret that | pass on to you, but a ‘skill’ 
tnat summarizes the basic drawing, so you can create your own simplified version. You don't 
need to take a separate lesson to learn how to draw a simplified pelvis. Regardless of how you 


Nude Study / painter9.0/2014 
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iiThe Back Curves 


So far, we took a look at the structures hanging on the vertebral column—the thoracic skeleton 
and the pelvis. We will lastly take a look at the vertebral column that holds them. As you know, 


this book is about the ‘form’ of the human body. 


The thoracic skeleton is not a straight line, but slightly bent at the back. This bend helps to hole 
the oval-shaped thoracic skeleton over à wider surface. This is called the primary curve. There 
is also a secondary curve that holds the pelvis and hanging legs, and that accommodates 

the erect human characteristic. The curves serve as springs that mitigate the weight of gravity 
received by the vertebral column as it supports the heavy head and chest. 


THE FETUS 
ONLY HAS 
PRIMARY CURVE 


PRIMARY / ONCE STANDING, 
L> conve! | THE SECONDARY 
a CURVE OF THE BACK 
IS COMPLETED. 


SECONDARY 7 


A simplified version of the vertebral column holding the chest and pelvis would look like ihe 
drawing below. As you can See, the primary and secondary curves are clearly visible from 


side view rather than from the front. 


Ms 


T wait! Position of the vertebral column 


2 is an interesting story about the vertebral column. 

ork from BC to Renaissance period tends to emphasize the ‘secondary curve’ of men and the ‘primary 

! of women. This emphasis on the ‘secondary curve’ of men is called the ‘lordotic pose’ while the ‘primary 
emphasis for women is called the 'kyphotic pose.’ 


Major examples of the ‘lordotic pose’ and 'kyphotic pose? Bacchus by Michelangelo / Venus de Milo 


æ term 'lordotic' derives from the word ‘lordosis' that refers to a vertebral curve that arches too far 
d. Kyphotic' comes from the word ‘kyphosis’ that refers to a thoracic spine that has an excessive 
d curve. 'Lordosis' has an effect of pushing forward the pubis (even more than the natural angle of 
male pelvis). In the case of women, it is said that traditionally many women had to work in a hunched over 
hing position (cooking and child-rearing), which led to many 'kyphosis' patients. That is how 'kyphotic 

2 the representative pose of women (Reference: Our body and Art by Cho Yong- jin). 


'kY?HoTIC 
‘LoRDoTic’ d REFERS TO 
REFERS TO THE POSE WHERE 
THE POSE WHERE THE THORACIC SPINE 
THE VERTEBRA 
ARCHES INWARD 
AND THE PUBIS IS 
PUSHED FORWARD. 


x of you might have noticed that this explanation goes against the natural angle of the male and female pelvis 
"o page 190). Since physical beauty is easier to express by emphasizing the natural landmarks of the male and 
body, it would actually make more sense for men to be kyphotic while women are lordotic. The 'lordotic' male 
»notic female poses were postural deformities developed due to the lifestyle and habits of the era, so we 
necessarily say that they are ‘natural landmarks.’ These poses were artistic methods used by the artists of 

to maximize the aesthetic beauty of the male and female figure. 


HON AIWOIVNV JSNOHINOLS 


The physical characteristics of most vertebrate animals, including humans, are most highlightec 
when the vertebral column is seen from the ‘side’ and not from the ‘front.’ In particular, the 
vertebral column of four-legged animals forms the spinal ridge that reflects the environment 

and the animals' movement. The spinal ridge can be said to represent the animals' outer 
appearance. 


4 


THE 
PROFILE VIEW IS 


We can guess the animal by looking at the silhouette of the spinal ridge formed by the vertebra. However, in the case 
of humans, we communicate by looking at each other in the face, so we are more accustomed to the front view. 


E Movement of the Vertebral Column 


I m 


The vertebral column holds the chest and pelvis. Just by using the body trunk surrounding the 
vertebra, it is possible to express emotions. It becomes the basis for ‘motion,’ or the body's big 
movements. 


—> 


LN ~ f$ 
A» 


E 


BENDING FORWARD ENDING BACKWARD BENDING SIDEWAY TWISTING 
INSTINCTIVE POSTURE OF DEFENSE, THERE IS NO OUTER THREAT. OBSERVING SOMEONE OR AN OBJECT. 

BEING ALERT, ANXIOUS, SAD AND BEING HAPPY, SAFE, JOYFUL AND BEING CURIOUS, HAVING QUESTIONS AND 20 
OTHER PSYCHOLOGICAL DEFENSES, OTHER EMOTIONAL RELAXATION. OBSERVING WHERE COMPREHENSION IS NEEDED. STRETCHING AND AWAKENING 


Motions and the corresponding emotional symbols. Bending forward is an instinctive movement to protect vulnerable 
organs in front of the body; bending backward is the opposite of that bending sideways shows intent to observe 
something from a different angle. 


bic o 


ement is the sensation of motion in a picture or sculpture is a very important concept usec : 
ess a motion of a person or object on a stationary screen. It is also very important to remind 
sves that this sense of motion comes absolutely from the ‘body.’ 


O 


THAT'S WHY 
STUDENTS MAJORING IN ART 
MUST LEARN TO DRAW 
THE TORSO 
(TORSO: BODY WITHOUT 
THE HEAD AND LIMBS). 


CONFUSION! 
PANI | 


STUDENTS MAJORING 
IN DRAMA ALSO PRACTICE 
EXPRESSING EMOTIONS, 
USING ONLY THEIR BODY 
WITHOUT THEIR 
LIMBS, JUST LIKE THIS! 


s and legs may seem more spectacular and complicated at first glance. In the end, 
"er, arms and legs are only there to balance and support the large movements of the 

= or merely to serve as a supplement stabilizer. For that reason, if you grasp the state of 
sone first in any movement, it is a piece of cake to express the rest of the components like 
sand legs. 


FUNDAMENTAL (Picture: Various poses derived from the fundamental form (a forward bend) of spinal motion. We cz 
FORM create zillions of poses aside from these. Without further ado, let’s draw it!) 
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(Picture above (from left): The forward, backward, lateral, twisting motion of the spine / Photo below: Authors study in nude 
croquis. Please pay attention to the ‘movement derived from the spinal movement. 


ilThe Muscles of the Entire Torso 


It is now time to learn about different muscles of the body attached to our spinal cord, thorace 
cage and pelvis. Compared to the other muscles, the muscles on the torso are large in size 2 
volume and thus there are only a few of them. We'll go through them quickly and move on to TE 


next chapter. 
STERNOCLEIDOMASTOID 
MUSCLE PLATYSMA 
TRAPEZIUS MUSCLE 
PECTORALIS MAOR 
MUScLE 
PECTORALIS 
MINOR MUSCLE 


TERES MAJOR: 
MUSCLE 


LATISSIMUS VoRSI 
MUScLE , 
EXTERNAL OBLIQUE 
INTERCOSTAL mosie 
MUSCLE 


EXTERNAL OBLIQUE 


MUSCLE ABDOMINAL MUSCLE 


INTERNAL OBLIQUE 
MUSCLE 


TRANSVERSE 
ABDOMINIS 


RECTUS ABDOMINIS - INGUINAL LIGAMENT 


TRAPEZIUS MUSCLE 


SUPRASPINOUS MUSCLE 


INFRASPINATUS MUSCLE 


TERES MINOR TRAPEZIUS MUSCLE 
MUSCLE 


TERES MAJOR. 
MUScLE 
LATISSIMUS DORSI SPLENIUS CAPITIS 
MUSCLE 
LEVATOR ScAPULAE 
SERRATUS 


ANTERE RHOMBOIDS MUSCLE 


EXTERNAL OBLIQUE 
SUPRASPINOUS 


RRATUS 
ANTERIOR 


| TERES MINOR 
cLE 
Mes ERECTOR SPINAE 


SERRATUS POSTERIOR 
INFERIOR 


i i INTERNAL OBLIQUE 
LATISSIMUS DORS! MUSCLE B i MUSCLE 


EXTERNAL OBLIQUE MUSCLE 
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ili Classification of Body Muscles 


You can think of the torso,’as we call it, as a part that contains structures (thoracic cage and 
pelvis) that are usually directly connected to the spinal cord. From the bottom of your head to 
the top of your pelvis, you can break the front torso into three parts — the neck, the chest and 
the belly. The back, which helps stretch the entire body, has the erector spinae muscles that 
penetrate the entire back torso, so it is better to study the back torso totally separate from the 
front torso. 


NECK: SUPPORTS AND LIF : CHES 
MOVES THE HEAD T ý FS tc: STRET 
(ERECTOR SPINAED 


ABDOMEN: FOLDS THE 
ENTIRE BODY FRONT 


AND SIDE 
(ABDOMINAL MUSCLE) 


Since the torso takes up the largest area of our body, you may think that the torso muscles are 
complex and intricate. However, contrary to what we may think, it is relatively simple. The torso 
requires the most energy and strength, the muscles are big and relatively simple. Just like the 

drawing above, if your grasp the role of different parts first, it is relatively easier to understand. 

Let's take a look at the ‘neck’ first. 


LET'S 
TAKE A Look AT 
THE ‘NECK’ FIRST 


You cLEARLY 
SAID IT’S NOT THAT 
DIFFICULT, LET'S SEE... 


RELATIVELY! 
| MEANT 
RELATIVELY 


/uscles of the Neck : p 


EThe Long Neck 


Normally, the 'neck' is thought of as a gate or bridge that simply connects the head and chest. 
But if you think closely, our neck not only passes the oxygen we breathe into the lungs, it also 
supplies fresh blood from the heart to the brain through the neck arteries (the carotid). Due to its 
moortant role, we can say that our neck is directly linked to our life, but then why is our neck so 
exposed? 


IF You DON’T HAVE A NECK, 
IT’S GOING TO BE DIFFICULT TO 
QUICKLY REACT TO 
YOUR SURROUNDINGS, 


THE 

NECK ARTERIES 

ARE THE ONLY 

3 ARTERIES 
THAT ARE CLOSE TO 
OUR SKIN, 


^^ other words, whether it is to reach preys on the trees or to quickly discover distant predators, 
securing a wide range of sight is more helpful in survival than merely hiding the neck. For 
“umans, the ability to stand and use the hands evolved us to have shorter necks. 


Sut our need to physically move our heads is same as for other animals. 


HUMAN’S ABILITY To STAND 
SECURED A WIDE RANGE OF SIGHT 
AND THE USE OF HANDS EVOLVED OUR 
NECKS TO GET SHORTER. 


HERBIVORE: IN ORDER TO 
WIDEN THEIR SIGHT AND 
TO EAT LEAVES AND 

FRUITS ON TREES, j 
THEY HAVE LONG NECKS, f 


CARNIVORE: 
IN ORDER TO EAT 
TOUGH MEAT, 
THEY HAVE 
THICK NECKS 


FOUR-LEGGED ANIMAL’S 
OUTWARD APPEARANCE 
APPLIES TO HUMANS 


" 


tilit Ayy 


| ER. 


Due to the important neck being exposed to outside dangers, when a person feels threatened 
or exposed to cold, they naturally contract the neck muscles to duck one's head. Although, our 

neck muscles play a role in moving our head. It also protects the arteries and the airway. | guess 
our neck is in charge of protecting our lives. 


WHEN 
TEMPERATURES, 
GO DOWN, THE NECK 
MUSCLES CONTRACT 
TO PROTECT THE 
TEMPERATURE 
OF ARTERIES. 


oma! 
THAT WAS 
SURPRISING! 


Á THERE'S A REASON 
| WHY CHARACTERS LIKE 
SE WARRIORS OR 


Ai» 


MEN OF POWER 


ORDINARY TIMES THE Sow |] Mi he 
OR CLOTHING, 


@ Major Muscles of the Neck 


There are different muscles that protect the carotid arteries and allow the head to move in diffe 
directions but the role of the neck’s major muscle, the sternocleidomastoid muscle, is the most 
important. Regardless of gender, the sternocleidomastoid muscle is the main indicator needec 
to visually describe the neck. Moreover, it is the major exemplification of a ‘primary mover’ and 
‘antagonist’ mentioned earlier in the outline of the muscles. 


IF You COMBINE 
MAJOR WORDS OF 
PARTS ATTACHED TO 
THE NECK MUSCLE, 


IT BECOMES * 
‘STERNOCLEIDOMASTOID 


ANTAGONIST. 


MASTOID PROCESS 


MANUBRIUM OF STERNUM 
| STERNOCLEIDOMASTOID, 

MUSCLE 
CLAVICULAR HEAD 


ANTAGONIST APPLIED 
ee TOGETHER ON 
BOTH SIDES 
MANUBRIUM AND PRIMARY 
STERNUM 


MOVER 


zase note that movements such as tilting or turning the neck sideways is a complex movement that involves many muscles. 
around the neck, including scalene muscle and trapezius muscle. 


=en both sternocleidomastoid muscles, there is a ‘laryngeal prominence’ commonly 
as the ‘Adams angle.’ Laryngeal araminence is the lume that is farmed by the angle 
‘yroid cartilage’ (the thyroid) surrounding the larynx. X helps protect the inner airways 
= as the vocal cords. Because the vocal cords are bigger in men than in women, mens 
^3 cartilage is relatively more protruded than that of women's. That's why the ‘Adam's apple 
—es:dered a symbol of masculinity. 


IT’S COMMONLY 
OR Cp | "To Poteet. 
DAM LE » x TO PROTECT 
iN A WAY TO DESCRIB f THE AIRWAYS 
pee n" : — "c AND VOCAL CORDS, 
WAS STuck IN ADAM'S h S J 


'LARYNX! V 
-ENTRANCE 
oF 
THE 
THROAT 


CARTILAGE N BECAUSE MEN'S AIRWAYS 
ARE THICKER, 
cRIcOID THE LARYNGEAL 
CARTILAGE PROMINENCE I$ MORE 
PROTRUDED. 


»yoid bone (tongue bone) is situated on top of the thyroid cartilage to make an angle inside 
=ck. The muscles from the upper hyoid pull the chin inwards in order to aid in opening the 


and chewing foods. The hyoid bone provides attachment to the muscles. Towards the 
am~ the hyoid aids the sternocleidomastoid muscles to move and support the neck. 


(T IS NOT DIRECTLY THE INFRAHYOID MUSCLE 


CONNECTED To TH AIDS THE 
BONE BUT IT se STERNOCLEIDOMASTOID 


MUSCLE TO SUPPORT 
— = MULES OUR HEAVY HEADS 


CURVES SHARPLY | - 
WHERE THE 
HYOID BONE IS. 


INOI 


[Chewing, swallowing, and talking are other functions of the neck's inner muscles.] 


The collarbone and shoulder blade to support our arms and shoulders, and therefore play a 
crucial role in moving the arms. We will study the trapezius muscle again when we learn about 
back muscles in page 258. 

Because the trapezius muscle covers both the neck and the arms, using our arms often cause 
the trapezius muscle to develop and for the neck surrounded by this muscle to look thicker. 
is why thicker necks end up symbolizing strength and power. 


TRAPEZIUS MUSCLE HAS 
A CLOSE RELATION 
TO THE MOVEMENT OF THE 
ARMS, 


AN UNDEVELOPED TR 
MUSCLE INDUCES THE 


TURNING UP 
THE COLLAR IS 
A MIMic oF 


MUSCLE 
(CUCLLARIS) 


The sternocleidomastoid muscle and the trapezius muscle are major muscles in the neck. Fra 
the side they create a triangular space below the neck and in between the sternocleidomas:c: 
muscle and trapezius muscle. The triangular space in front of this muscle is called the antera 
triangle and the space behind it is called the posterior triangle. In terms of art anatomy, these 

spaces are a very important indicator when representing a person. 


BASED ON HOW DEVELOPED 
THE STERNOCLEIDOMASTOID 
AND TRAPEZIUS ARE, 
THE SHAPE OF A 
TRIANGULAR SPACE 
ALSO DIFFERS. 


POSTERIOR 
TRIANGLE 


ANTERIOR 
TRIANGLE 


the platysma muscle that starts at the end of the chin and spreads out towards =e -- 
aps around the neck. However, it is more of a mimic muscle belonging to the face == 


aut 


ack muscle because it touches the skin. The platysma muscle is often used to descr cc 


where someone is lifting something heavy because the tendon in your neck vividly sh 
you lift your chin up. It is often observed in the necks of elderly people. 


aii) 


) € 


IT’S ALSO 
USED OFTEN 
AS A comic SIGN 
JUST LIKE THIS 
SITUATION. 


Because the ‘external jugular vein’ is placed outside of the platysma (refer 
to pg. 623), it tends to protrude out more when the neck is flexed. 


ttaching the Neck Muscles 


^ the face, let's try to attach different layers of the muscle one by one. To be honest, 
-ading the major neck muscles introduced in earlier page, there are many small and thin 
Seles just like an electric wiring and thus it is very difficult to grasp every detail. Those 

soles are covered by the major muscles such as the sternocleidomastoid and trapezius. That 
=g said, | recommend you know the role and function of those muscles as a reference only. 


WHAT? SORRY, FRANKLY, 
IF THAT'S THE CASE LAM ALSO LEARNING 
WHY DID You MAKE THINGS AT THE SAME TIME... 
MORE COMPLICATED 


BY DRAWING IT? 


HYNY ISHOHANOIS 


HON AWE 


01. serratus posterior superior 
muscle 


02. capitis muscle 


03. longissimus cervicis mu: 


04 semispinalis capitis muscle 


05. digastric muscle, splenius 
cervicis muscle 


06. iliocostal muscle of 
thorax, longus colli 


09. scalenus medius muscle 


STONEHOUSE ANATOMY NOTE n ' n 


08. levator scapulae muscle 


12. sternothyroid muscle 


11. hyoid, thyroid cartilage 


7. scalenus posterior muscle 


70. scalenus anterior muscle 


13. sternohyoid muscle 


14. omohyoid muscle 


16. Sternocleidomastoideus 
muscle 


17. Ossa hyoideum 


Neck muscles viewed 
from the front 


18. platysma, Face musc 
neck muscles incluc 
(for face muscles, please = 
page 121) 


ent Models of the Neck 


30k at the neck from the outside, only a few important indicators are visible; the 
»=comastoid muscle, platysma muscle, laryngeal prominence, and the clavicle. 
= the remaining are hardly visible. How well you depict those important indicators is the 
7^ presenting the neck. Let's try to review the names of different parts we studied earlier. 


ANTAGONIST 
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Chest Muscles STE Miniscles) 


= 


E Embracing the Chest 


The chest is located between the clavicle and tne abdominal (usually rib five). We also call the 
chest muscle ‘pecs,’ Because the chest is closely related to the movement of the arm, itis a 
symbol of masculinity. Moreover, as the pectoral muscle fans across the chest from the shoulder 
to the breastbone, it provides primary protection for our major vital organs such as the heart anc 
lungs. 


AS You know, THAT'S WHY D 
THIS PART CONTAINS EVELOPED CHEST MUSCLES R 
EXTREMELY EPRESENT SELF-CONFIDENCE 
SENSITIVE ORGANS AND SERVE AS A FORM OF 
A WEAPON THAT IS IMPOSING 


- THE HEART AND LUNGS. 
- d TO OTHERS. 


Koreans also refer to the chest muscle as 'gapbba.' It is a colloquial term derived from Japan which is a Japanese 
pronunciation of a Portuguese word. The word used to mean ‘raincoat, a shelter tent,’ but it is now used to define 
‘physique, reputation and muscularity.’ 


Pectoral muscles allow the thoracic cage to move up and down to help breathing. Their 
primary function is to flex the body forward and draw in the arms tightly. Because boxing 
and judo require movements where the arms are thrown towards the front, so they develop 
bigger chest muscles. 


o FUNCTIONS OF THE CHEST MUSCLES, 


A bird's chest is large in size, but it doesn't taste too good. The constant 
flapping of wings leaves the bird's chest with no fat. 


@ Major Muscles of the Chest 


First off, let's take a glimpse at the intercostal muscle. It is not visible externally but is essen: 2 
for breathing. Intercostal muscles run between the ribs and it is differentiated by the externa 
intercostal muscles and internal intercostal muscles. Here's how the intercostal muscles move tne 
ribs to facilitate breathing. This principle also appears later in the chapter when we discuss the 
back muscles, ‘serratus posterior superior’ and ‘serratus posterior inferior, so please make sure to 
me remember this concept. 
: 


THE RIBS 


EXTERNAL 
INTERCOST, AL WE GNAW ARE 
MUSCLE THE 
opel : 7 INTERCOSTAL 
1 1 
ee ATE) MUSCLES, 
E INTERNAL 
SR INTERCOSTAL 
NS ) MUSCLE 
UJ (EXHALATION: 
N 4 TO BREATHE OUT 
Y THE AIR) 


Let's now look at the muscles that move the arms. The subclavius muscle (the clavicle) and the 
pectoralis minor muscle (small pectoral muscle) are an important part of the ‘coracoid process’ 
of the clavicle and the shoulder bones respectively. They reach toward the ribs and pull the 
shoulder bones forward and bringing the entire arm together. 


Q 'soeccAvios 
MUSCLE’ 
(THE cLAvicLeE) É 
7 


THE LITTLE SKILL OF 
BOUNCING YOUR CHEST 
USES THE PECTORALIS 
MINOR MUSCLES. 


THEY ARE MUSCLES HIDDEN 
IN A DEEP LAYER INSIDE BUT 
THEY CAN BE SEEN AT 
THE BOTTOM OF THE 
CHEST SOMETIMES. 


MUSCLE) 


HON AWOIVNV ISNOH INOJL£*t 


Now those two muscles by themselves could hardly support the many functions of our arms. 
Thats where this muscle comes in. The serratus anterior muscle originates from the inner part oF 
the shoulder bones and spreads out to the front of the thoracic cage. In Korean, it is named the 
'sawtooth muscle' because of the way the muscle spreads to lock like a sawtooth fish. 


SERRATUS 
ANTERIOR MUSCLE 


BECAUSE THE MUSCLE PULLS 


THE SHOULDER BONE ITS 
TOWARDS THE CHEST OFTEN 
IT CAN LIFT THE TORSO MISTAKEN 
\ BY PUSHING THE GROUND. AS RIBS. 


The pectoralis major muscle is the first thing that pops into our mind when we think of chest 
muscles. This muscle is not one mass, but is subdivided into three parts based on the tendon 
fiber's orientation: clavicular, sternocostal and abdominal. The interesting part is that the point 

of contact with the arm is opposite from where the chest starts, which tells us that it is ‘twisted 
Why is this the case? 


ATTACHED IN ORDER BUT 
IN A TWISTED MANNER, 
A 


PECTORALIS 
MAJOR. MUSCLE. 


FIBERS ALIGN 
IN ORDER. 


= muscles are twisted in order to allow our arms to freely move up and down. For nz:s--- 
$e upper sternocostal part contracts, we can move our arms up and if the lower abadon ~= 
contracts, we can put our arms down. It is difficult to determine if four-legged animais 
“oralis major muscles are twisted, as their front legs are always stretched towards the 


sund. However, in terms of humans, the muscles look more twisted when we raise our arms. 


(ID ALL TOGETHER 


IF THE RAISED ARM 


U? RIGHT! 
= FACES DOWN... 


1T IS NEITHER TWISTED 
NOR STRAIGHTENED 


"ze the pectoralis major is a large muscle among the chest muscles, it is considered the most 
erful and is quite noticeable, as it is more developed. It can easily be observed in our daily 
2s and is symbolic in many ways, making it the muscle that is often highlighted when drawing 
c«racters. Therefore, it is very important to know the features of the pectoralis major muscle. 


THERE'S A &A? IN 
BETWEEN THE FIBERS 


INTERTUBERCULAR 
GROOVE 


SERRATUS 
ANTERIOR 
MUSCLE IS 
MORE VISIBLE 
WHEN WE RAISE 
OUR ARMS UT. 
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liiLet's Try to Attach the Chest Muscles 


Now, let's try to learn more about chest muscles by attaching the muscles one by one. Because 
muscles are usually attached in between many ribs it is important to pay attention to where it 


originates and touches. 


@ Thoracic cage 
Skeleton that maintains the thoracic 


wall. 


01. external/Internal intercostal | 02. serratus anterior muscle 
muscle | 


7s MERC de 


aR 


a r 


02-1.serratus anterior muscle 


Serratus anterior muscle from 
the side. 


04. pectoralis major muscle | 05. horacic muscles 
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Vu 


[a a 


Abdominal Muscle i z á e 


wn, 


E Source of Abdominal Strength 


As we already know, the abdomen constitutes the part of the body between the thorax and pe 
It is also located where all our digestive organs are situated. It has no bones aside from the 
vertebral column (lumbar vertebrae) in the back, which allows the abdomen to function as a lara 
joint which allows our upper body to fold, but the absence of bones to protect it makes it the mc 
vulnerable part of the body. Therefore, it is a dangerous thing for vertebrates on land to show 1E 
abdomen to predators. 


| have already mentioned these difficulties briefly (141p), but, the muscles used to aid ‘moveme™ 
also function as a ‘defense barrier.’ Even though this is not the case for everybody, the 
abdominal muscle is the strongest and toughest compared to other muscles in order to contra 
both the heavy upper body and the lower body. 

The abdominal muscle also needs fast recovery speed when damaged. 


LOOKING AT IT NOW, 
CHAMPION’S BELT 
RESEMBLES THE SHAPE 
AND FEATURE OF 
ABDOMINAL MUSCLES. 


NORMALLY, IF You WORK 
OUT OTHER MUSCLES VT 
TAKES 2-3 DAYS To RECOVERY. 

HOWEVER, BECAUSE ABDOMINAL 

MUSCLES RECOVER FAST, 

You cAN WORK OUT 

EVERY DAY. 


OR RAISING 
THE LOWER 
BODY REQUIRES 
A LOT OF 
STRENGTH, 


Major Muscles of the Stomach 


»aominal muscles function as fexor muscles of the entire body. Just like chest muscles, there are 
ur main abdominal muscle groups. One of the four main muscles is the rectus abdominis which 
ows the body to fold forward. The other three muscle groups (oblique muscle) allows the body 

> ‘old sideways. Bending the body forward and sideways is the same thing but why is there a 
"erence in the number of muscles? 


NOT REALLY, THE OBLIQUE 


MUSCLE ACTUALLY DOES A LOT OF THINGS. 


@) TWIST UPPER BODY 


FRONT BEND: | LAYER 


"ere is an important reason why the oblique muscle is divided into three muscle groups. 

=s go over each of the three muscle groups of oblique muscles first. Starting from the 
ermost layer, there is the transverse abdominal (abdominis), the abdominal internal oblique 
3 the abdominal external oblique. 


INTERNAL .£— —— > EX TERNAL YOU CAN REMEMBER 
PLEASE THE PREN OF EACH 
MUSCLE NG 
Revered YOUR FINGERTIPS TOT. 


THE 
DIRECTION OF 


ABDOMINAL ABDOMINAL (D - Rese. 
INTERNAL OBLIQUE EXTERNAL OBLIQUE © K rag sed ® i CRM: 
OBLIQUE 


CTRANS| 
ABDOMINIS) 
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Because the transverse abdominal muscle and abdominal internal oblique lies beneath the 


external oblique, the appearance of the external oblique is important. You should pay special sc Cor 
attention to muscle that runs diagonally from the 4th to the 12th ribs closely as this muscle is acer oC 
ogee f 


interlocked with the serratus muscle that we discussed earlier. It is interlocked in the same way 
fingers are locked. This appearance becomes an important point when drawing. 


IT’S LIKE How 
OUR FINGERS 
ARE LOCKED. 


SERRATUS 
MUSCLE I~ 


ARM, 6-7 
ARE VISIBLE. 


ABDOMINAL 
EXTERNAL OBLIQUE 
dz. 


When we look at the abdominal external oblique including the flanks, we can see that the 
tendons are very wide. | have already mentioned that these tendons are called aponeurosis. If 
the muscle has three layers, that means the aponeurosis also has three layers which results in 
the front abdomen having a tough and solid defense barrier. This defense barrier runs into the 
midline of the abdomen called the linea alba. 


TRANSVERSE 
— — ABDOMINAL 
DIRECTION OF 
THE TENDON 
FIBERS 


INTERNAL 


TRANSVERSE 


TO BETTER HELP You 
UNDERSTAND, THIS 
IS HOW IT LOOKS. 


CROSS SECTION < S se AGE 
OF THORACIC CAGE. j Lo 


@ AsdominA RECTUS ABDOMINIS 
INTERNAL Ñ este 


OBLIQUE 


RECTUS ABDOMINIS 


EACH OF THE ABDOMINAL 
CBLIGUES’ APONEUROSIS 
WRAPS AROUND THE 
RECTUS ABPOMINIS FRONT 
Aen CRACK AN? GATHER 
To THE ENTER OF 


LINEA ALBA APONEUROSIS bo 7 4 \ Y 
(3 LAYERS) — LINEA ALSA 


ctus sheath is formed by the aponeuroses of the oblique muscle is already well «cc 
Sont need to explain further. This muscle requires a lot of strength as it functions to pull 1e 
= portion of the body to the lower portion and vice versa. The problem is that this muscle 
= than you can imagine. 


THE RECTUS SHEATH IS A 
FAIRLY LONG MUSCLE WHICH Suche pes scii 
IS ABOUT 1/5 HAS A LARGE SURFACE 
(AVERAGE 35(M) THE AREA. THEREFORE, THE 
SIZE OF THE HUMAN BODY, DENSITY DECREASES 


WHICH ALSO DISPERSES 


Bali S 
E» 
[S 
E 


A} 
S 


A < UPPER ABDOMEN 
Mii RZ PULLS THE UPPER BODY 
sa DOWNWARDS (THIN 

IN THICKNESS) 


LOWER ABDOMEN 
PULLS THE LOWER 


5 troublesome since we can't shorten the length of the muscle. In order for the rectus 
omnis muscle to retain strength, it needs to increase the density of the core by knotting the 
es in between. We call the line that divides the rectus abdominis muscle into upper and 

= a transverse line. Of course, it depends on people, but normally there are 3-4 above the 

= which is in the middle of the rectus abdominis muscle. When linea alba, which divides the 
s fom left to right, comes into place the muscles we call ‘six packs’ are formed. 


men] HOW cAN You —— - 
SE THE DENSITY WHILE "us ae, THE TRANSVERSE LINE 
THE NUMBER THA! PIECE OF cAKE! a " — |e ee 
9 REBER BANDS? THIS IS CALLED THE -— ) (SIX PACKS) BUT IT COULD 
‘TRANSVERSE LINE! lh 
\ DIFFER BASED ON PEOPLE, 


[ANSwER] USE OTHER RUBBER 
BANDS To TIE BETWEEN 
THE BUNDLE OF RUBBER BANDS. 
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The coexistence of the rectus abdominis muscle and the abdominal external oblique causes 
several unique visual characteristics in the abdomen. Firstly, a long triangular-shaped 
aponeurosis area appears which becomes concave as the core develops more. This area has 
no particular name, but a semicircular-shaped semilunar line is formed by the external oblique 
functions an index. You should also pay attention to where the belly ends, that is, the point 
where the abdominal muscles come into contact with the pelvis. 


THE STOMACH 
REGION AND THE 
BUTTOCKS REGION 
ARE SEPARATED BY 
THE ILIAC CREST 


ABDOMINAL 
EXTERNAL OBLIQUE 


RECTUS 
ABDOMINIS 


MUSCLE SEMILUNAR LINE 


THE NAVEL MARKS THE 
SPOT WHERE YOUR UMBILICAL 
CORD WAS ATTACHED TO THE 
PLACENTA THAT SUPPLIED 
NUTRIENTS 


Also, don't forget about the ‘navel’ which 
is an important index of the body, even 
though it is not relevant to the muscles. 


The navel marks the spot where the umbilical 
cord was once attached, carrying nutrients to 
the fetus in the mother's womb. 

The navel has no function once you are 

born, but it acts as an index to determine 
many anatomical facts, and moreover is an 
important aesthetic point. 


SPINA ILIACA 
ANTERIOR. 
SUPERIOR 


ARE LOCATED IN THE 
CENTER WHERE IT 
DIVIDES THE UPPER 

AND 


FEMALE BELLY 
BUTTONS ARE 
SITUATED A 
LITTLE LOWER. 


We are all aware that fat deposits on our abdomen. Therefore, it is fairly difficult to cose". 

e muscles explained above. Even though it is tough, it is crucial to observe your stom 

—ecause not only do these muscles form the foundation of the belly parts, but they are a 
sed as material when drawing an ideal person. 


Heart RYONE HAS ABS~ TE EAT tae 
" EVERYONE Hi OF FAT IN BETWEEN IMPORTANT 
= E" CAN IT’S UST THAT THOSE SKIN AND MUSCLE. End 
"Ave ABS IF ARE BURIED UNDER 
" WORK OUT? ALL THAT FAT. 


EVERYONE HAS 
S~ 


IT’S JUST THAT THOSE 


at’s Try to Attach the Muscles 


s try to attach the abdominal muscles one 
ome. You should try to draw the empty area 
= center of the body as if it's covered 
a thick cloth. Don't forget to pay attention 
ow the abdominal external oblique and 
atus anterior muscle interlock with each 


@The body 


Chest and abdominal part 
excluding the head, arms, and legs. 
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Kt! 


, l^ | Jy 
- «x LN. 
: d 
~ ~ YR 
í — 7} 
( FF | 


03. Rectus abdominis muscle | 04. Internal oblique abdominal muscle 


INDUS 


07. Pectoralis minor muscle 


08. Figure when chest musde is 
combined 
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Different Shapes of the Torso from the Front 


Below are some examples of the torso that | drew based on what | explained. 
Observe how the muscles are visible below the skin, and take special note of the armpits whe 


the chest and arms overlap because this part can be confusing. 


tONEHOUSE ANATOMY NO 2 1 


SERRATUS ANTER 
MUSCLE 


LATISSIMUS DORSI 


INGUINAL ATONEUROSIS 


LIGAMENT 


WARE CREST 


| 
j 


SUPRASTERNAL NOTCH j 3 


fi /7 
TRAPEZIUS MUSCLE $ iy 
l i 


PECTORALIS 
MINOR MUSCLE 


F TERES MAJOR 
MUSCLE 


PECTORALIS 
MAJOR MUSCLE 
(ABDOMEN) 


RECTUS SHEATH 


LATISSIMUS DORSI 
BEcTUS SHEATH 
OBLIQUE ATONEUROSIS) 
MUSCLE 
TRANSVERSUS 
ABDOMINIS 


SPINA ILIACA 
ANTERIOR ~ = 
SUPERIOR 
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Back Muscles 


wiLet’s Look at the Back 


Everyone knows where the 'back is. The back is situated on the opposite side of our chest 4 
abdomen on the back part of the upper body, if you'll forgive the pun. But unlike with humans. 
backs of four-legged vertebrates are located on the ‘upper part’ of their anatomy. If we think == 
it, the most dangerous things usually drop from above rather than rise from the ground. Mores 
it is more difficult for the sensory organs of the brain to assess situations from the back. To me 
up for these vulnerabilities, the ‘back’ has greater protection physically compared to the ‘ches 


and ‘abdomen.’ 


UNLIKE 
THE CHEST AND ABDOMEN 
THAT FACE THE FRONT, THE BAC 
HAS TO DEAL WITH 
EXTERNAL DANGERS 

ALL BY ITSELF. 


THE BACK STILL 
HAS PHYSICAL 
PROTECTIVE 


COMPARED TO THE ABDOMEN, 
THE BACK HAS RELATIVELY MORE 
DEVICES TO PROTECT AGAINST 
EXTERNAL HAZARDS. 


If you can't agree with this instantly, think of scenes from movies and TV shows. 
When the main character gets attacked by a group what posture does he or she take instinctively? 
The back muscles can function in more diverse roles compared to the chest and abdomen 
because the back doesn’t carry the load of protecting the heart, lungs and stomach. Since 
humans used to walk on all fours, we share this similarity with other vertebrates. But while the 
thoracic cage of four-legged vertebrates is more pointed toward the front and back, the thors 
cage of humans is wider to the sides, giving humans wider backs. Having said that, quick 
question for you! What is the function of the back muscles? 


ANSWER! ! BUT 
suche ve cesT pop 
AND ABDOMINAL MUSCLES ARE TONCTIONS 
ANTAGONISTS, COULD THERE BE? 
\T FUNCTIONS TO 
STRAIGHTEN THE BODY! 


- «e our chest muscles, the back muscles can be differentiated by deep layer muscles anc 
»ericial layer muscles. Deep layer muscles mainly move the ribs to aid breathing as well as 
"Son as an ‘extensor muscle’ by resisting the rectus abdominis muscle to raise the body. The 
serficial layer muscles, on the other hand, are closely related to the movement of the ‘arm.’ 


EP LAYER BACK @ SUPERFICIAL LAYER 
: e RAISE, FIX THE BACK MUSCLE 
NECK 


*PULL DOWN THE 
ARMS 


08) 


ce these muscles are wide in size, the aponeurosis has a unique shape which forms a 
—sracteristic and convoluted shape as the back muscles get more developed. With that said, a 
Mde back and developed back muscles symbolize and indicate ‘power.’ It's also an interesting 


to design. 


THE MORE THE BACK 
MUSCLES DEVELOP, 
3885 (ATHLETES, FIGHTERS) ^ THE MORE COMPLICATED | A WIDE AND OPEN BACK 
REQUIRE A LOT OF ARM . A THE SHAPE OF THE BACK GETS J SYMBOLIZES ‘TOUGHNESS,’ 
OR USE THE ARMS oN ASN IN FACT, A MAN'S BACK 


OFTEN RESULT IN A FF MEANS A LOT OF 
DEVELOPED BACKS. - ETT V 


WtiNGOL 
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ilMajor Muscles of the Back 


Let's take a closer look at each of the 


back muscle. 
Fa" @ oS. Firstly, the erector spinae, which 
à “APTS lies on each side of the vertebral 
| as aide column, allows the basic movement — 
j ea ‘straightening the back.’ Maintaining 
[en the body requires more energy than 
STANDS — bending the upper body forward, the 
a three lumps of 
PEE ce E muscles are combined into one. 
@ihiocoSTALIS, EN © Loses 
CERVICIS es 
MUSCLE 
© iL pa Pi IS s 
IL'OcOS TALIS 


LUMBORUM 


YES, THAT'S WHY EVEN 
THOUGH THE VERTEBRAL 
ARCH IS PROTRUDED, THE 
MID-BACK IS CONCAVED 


‘SIRLOIN’ REFERS To 
‘ERECTOR SPINAE’ 


(CROSS SECTION OF 
THE THORACIC CAGE) 


wow, LOOKING 
AT IT FROM THIS 


ANGLE, THE 
ERECTOR SPINAE 
IS REALLY THICK. 


The function of the erector spinae is to straighten the back, but it needs an assistant muscle to 
help perform this laborious duty. The assistant muscle is called the quadratus lumborum musce 
because it is in the shape of a quadrangle. It is situated between the 12th rib and the upper parm 
of the pelvis to help the body stand straight. 


A 


ZB 


splenius capitis muscle and splenius cervicis muscle start at the spine (neck and chest 
- and cover the back of the head and the transverse process of the neck respectively, 
er they from a "V" shape. When these muscles function Separately on each side, it aids the 
7c'eidomastoid muscle to rotate the head. But when they contract together, it straightens the 
But it simply, both muscles 
Send the head back. Four-legged animals that need to Straighten the head while walking have 
oped splenius capitis and splenius cervicis. 


Y IT FUNCTIONS TO 

BEND THE NECK 

BACKWARDS To 

> ff LOOK AT THE SkY. 


(D SPLENIUS CAPITIS 


THIS MUSCLE IS 
ESPECIALLY IMPORTANT 
FOR FOUR-LEGGED 
ANIMALS BECAUSE 
THEY NEED TO HOLD 


TE 
E 3 BACK CONTROLS 
IF You DETACH . THE MOVEMENT OF 


THE 
'SPLENIUS MUSCLE 
AND SPREAD THEM 
OUT, IT LOOKS ^ 2j 
LIKE A BROAD Z Z weak £ 
SHEET OF = N 
PAPER 


Pigs are an exception. They have splenius but their skeletal structure 
does not allow them to bend their necks more than 10 degrees. 


- mentioned briefly in the earlier part of the chest muscle chapter, the intercostal muscle 

zs the ribs to help breathing. Just like the intercostal muscle, the serratus posterior superior/ 
"or muscles pull the ribs from the back to help the lungs with respiratory movement. As with 
Serratus anterior muscle that we learned about earlier, it is also called the serratus muscle as 
os like a sawtooth fish. 


AS OPPOSED To 
THE DIAPHRAGM WHICH 
(INN RISES DURING EXHALATION, 
THE RIBS TO EXPAND SENN THE SERRATUS POSTERIOR 
THE THORACIC CAGE AS pan INFERIOR CONTRACTS IN ORDER 
V às d A | TO STABILIZE AND coNTROL 
THE RIBS FROM GOING uP, 


HON AWOIYNY ISNOHANOLS 


If the previous pages dealt with the muscles related to respiration and vertical motion, this page 
will delve into the muscles related to arm movement. The levator scapulae and rhomboid act to 
retract the scapula, pulling it towards the vertebral column, thus enabling the arm's ‘superduction 
(supraduction)’ and sublation (refer to page 314). Rhomboid' act to retract the scapula, pulling 

it towards the vertebral column. 


AS ITS NAME 


AND ‘RETRACTION 
(REFER To PAGE 


THE MUSCLE 
FUNCTIONS To 
‘ELEVATE’ THE 
ScATULA. 


>> DID You EAT 
WITHOUT ME? 


AS THE WORD Romam 
SUGGESTS, THE RHO 
IS DIAMOND-SHAPES: 
THE OLDER TES 
‘RHOMBOIDEUS’ ALSO 
TO A ‘DIAMOND-SHAPED 


IT IS THE BRO 
MUSCLE IN oui 
LATISSIMUS DORSI 


IS RESPONSIBLE SX 
FOR ADDUCTION OF SSS 


THE ARMS. 


Anyone who likes the famous 
action star Bruce Lee or who 
is interested in working out will 
all know about the latissimus 
dorsi muscle. 


The latissimus dorsi is a large, 
flat muscle on the back which 
originates along the thoracic 


f PLEASE BE 
vertebra (T7) region of the ed 
spine and extends to the One Lowen 
sacrum. ‘ Signy. 


The muscle also covers 

the inner arms. The word 
latissimus dorsi comes from 
Latin and means “broadest 
muscle of the back.” This 
muscle is responsible for 
adduction of the arms such as 
pulling or moving arms down 
to the sides of the body. It 
plays an important role when 
performing a pull-up. 


MORE VISIBLE WHEN 
You Look AT THE 


^ ook at the latissimus dorsi closely, there is an interesting twist to the limb. The insertion 
*cuches the inner arm is literally twisted when the arm is down by your side. This is similar 
=e pectoral muscle we learned about earlier, but while the pectoral muscle has three 

ses twisted in order, the latissimus dorsi is one muscle and twists even more when the arm 
- This characteristic makes it possible to pull down the arms more strongly. 


IT AVOIDS THE TERES MADOR 
MUSCLE To ATTACH CLOSER 


TO THE FRONT. 


SS 
LATISSIMUS 
DORS! 
: IF You RAISE (FLEXSION) YOUR ARM THE ‘PECTORAL MUSCLE’ 
= BECOMES UNTWISTED, BUT ‘LATISSIMUS DORS! REMAINS TWISTED. 
———— 0 FE 
AI CHOOT ~D C € TERES MAJOR. 
TE boners MUSCLE 
IE aa 
awr =e zi 
uS AS ae 
as | Ll D 
EXTENSION / A 

p—s 
"SE toe 
Sct m 2A Cw. 

&ecause it is the broadest muscle in the body, the visible appearance of the latissimus dorsi is 

moressive. This makes it an essential index when drawing figures, especially that of a muscular 
LT TER- 


man. One thing to be mindful is that the muscle originates from the back, but it touches the inner 
=m. Therefore, the muscle is visible only in the front when both arms are open. It is just like a 
wing hidden in an armpit. Of course, we cant spot that muscle in every person. 


WHEN 
THE LATISSIMUS DORSI 
D, 


THE LATISSIMUS DORSI TOUCHES 
THE INNER HUMERUS. 


THAT'S WHY THIS 
POSE IS USED TO 
SHOW OFF STRENGTH, 


(RE 

AND TRICEPS) AND THE 
RELATION WITH OTHER 
SURROUNDING MUSCLES. 


OSYOL 
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If the latissimus dorsi is the muscle that pulls and moves the arms down, the trapezius is one of 
the major muscles of the back that is responsible for controlling almost all movements excluding 
lifting the arms or bringing the arms together to the front. Ultimately, because the trapezius 
is responsible for most of the arm movement, we can say that the trapezius is the 'owner of 
the arms.’ This muscle not only stabilizes the scapula (shoulder blade) but it also covers the 
clavicle. 


THE MUSCLE WAS NAMED 
THE TRAPEZOID BECAUSE ITS 
SHAPE RESEMBLED THAT OF A 
MEDIEVAL EUROPEAN MONK'S 
HOOD AS SEEN FROM 
THE BACK, 


THE TRAPEZIUS IS A 
MUSCLE OF THE BACK 
BUT BECAUSE IT HOLDS 
THE FRONT CLAVICLE, UT 
LOOKS AS IF THE MUSCLE 
1S RIDING ON THE BACK, 


As this superficial muscle covers various areas, the function of the trapezius is quite diverse, 
too. The trapezius is responsible for moving, rotating and stabilizing the scapula based on the 
direction of the fibers and for opening the chest or bending it to the sides. It is also responsible 
for raising up or rotating the neck. But more than anything, because the trapezius is related 
to the scapula which is the starting point of the arms, using the arm muscles will develop the 
trapezius as well. 


UPPER TRAPEZIUS 
UPWARD 


Ve ROTATION 
E (REFER TO 
( `S 1j PAGE 228) 


MIDDLE TRAPEZIUS 


f f. ur 
e 


ScAPULA 
RETRACTION/ 
TAKE PART IN 
UPWARD 
ROTATION 


LOWER TRAPEZIUS 


SCAPULA DEPRESSION/ 

ENGAGE IN -|- 
DOWNWARD q | 2 
ROTATION 


Whenever we sense danger, we instinctively shrink our neck and shrug our shou cers 77s 
is to protect the carotid artery by contracting the sternocleidomastoid as well as to preo -s 
for defending ourselves by contracting the trapezius. When we get stressed or nervous f 


long period of time, the trapezius contraction continues and makes our neck grow stiff anc our 
shoulders become tense. 


IN CONTRARY, WHEN WE ARE 


WHENEVER WE SENSE 


DANGER OR FEEL COLD, THE IN AN OFFENSIVE MODE, RELAX DUDE, 
TRAPEZIUS CONTRACTS - THE TRAPEZIUS CONTRACTS YOUR SHOULDERS 
PREPARING TO PROTECT THE TO PREPARE US TO USE ARE LIKE Rock... 
CAROTID ARTERY, CHEST AND HEAD. OUR ARMS ACTIVELY. UM NOT GOING 
To EAT You OR 


ANYTHING. 


IF THE TRAPEZIUS 
CONTRACTS, THAT 
INDICATES THAT MY 
LIFE IS IN DANGER... 
OH NO... 


When looking at the trapezius, it is important to observe the shape of the aponeurosis. Because 
there are various functions of the muscles, the shape of the aponeurosis is also unique, so it is 
important to understand why the tendons look the way they do. | have mentioned many times 
that as the aponeurosis develops, the convoluted form of the aponeurosis also stands out, 
which also affects the appearance of the back. 


OF AVE TRAPESIUS. OF THE CERVICAL à THE TRAPEZIUS, LATISSIMUS 


THIS IS 
D JEUROSIS? THE SPINOUS 
Aso PLAYS A PART ‘PROCESS OF THE €7, ASIDE FROM THAT, 
IN THE UNIQUE SHAPE THE MOST i THERE IS A UNIQUE 
Aa „ __ PROTRUDED MILESTONE CREATED BY 
S VERTEBRAE, S DORSI AND ScAPULA. 


THE TRIANGLE OF 
AUSCULTATION 1S 


LATISSIMUS 
DORSI, 
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Attaching the Back Muscles 


It is now time to attach the back muscles in order. As the role of the deep muscles and superficial 
muscles is clearly differentiated, it is more effective to study each function of the muscles instead 
of memorizing the muscles in order. For your reference, the muscles starting from the scapula 
can be considered superficial muscles. 


@Axial Skeleton (Back) 


01. External/Internal interc 
muscle 


PLAT 


05, External oblique 


03.Transversus abdominis | 04. Internal oblique 
| abdominal muscle 


abdominal muscle 


LONGISSIMUS 


cERVICIS - LOCOSTALAS 


CEVICIS 


ILIOCOSTALIS 
LONGISSIM, THORACIS 
THORAC 


+— (LIOCOSTALIS, 
LUMBORUM 
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co HEN. 
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09. Serratus posterior 


superior/ serratus 
posterior inferior 


12. Latissimus dorsi 


10, Serratus anterior | 11. Levator 
| scapulae/rhomboideus 


13.Trapezius | 14. Completion of back muscles 


Bi Different Figures of the Back 


As | mentioned briefly before, the back has many forms depending not only on the degree of 
muscle development, but also on the direction of fibers and the shape of the bones and tendons. 
The erector spinae is a deep muscle but is extremely thick, which makes it visible throughout the 
entire back and on the waist, especially when the upper body is in an upright position. Also pay 
attention to the neutral spines that show between the muscles when we bend our upper body. 


degree of 
s and tendons. 
^roughout the 
“on. Also pay 

joper body. 


RHOMBOID MAJOR. 
MUSCLE 


INFRASPINATUS — 


SERRATUS 
ANTERIOR 
MUSCLE 


MUSCLE SPINALIS DELTOID 
THORACIS MUSCLE 


MUSCLE LONGISSIMUS 


THORACIS 
MUSCLE ILIOcoSTALIS TERES 
quom MADOR 


SERRATUS POSTERIOR INFERIOR 
MUSCLE 


| 
INTERNAL OBLIQUE 
ABDOMINAL 


EXTERNAL OBLIQUE 
j ABDOMINAL 


SPINA ILIACA 
POSTERIOR 
SUPERIOR 


| 
i | me 
VERTEBRA E-d 
PROMINENTE f 


DELTOID MUSCLE. = 2} Bees | i 


TERES MAJOR 
LATISSIMUS DORSI 


INFRASPINATUS MUSCLE 


ABDOMINAL 


PECTORALIS MINOR MUSCLE 


INFRASPINATUS MUSCLE 


TERES MINOR 


TERES MAJOR. 


EXTERNAL OBLIQUE 
ABDOMINAL 
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illustration Gallery 


‘Emissary of Justice’ / painter 12/2015 


With all the gravity, pressure, and friction that: we LUND MU E 
deal with on earth, it is very difficult to move freely using - 
only our head and spine. That is why we use a special - 
means of mobility that’s dedicated to movement. __ 


Let’s take a look at what role arms and legs play in survival, 
how they are designed to carry out that role, and how they | 
compare to other vertebrates. 


Grasp the Branch! 


Basic Role of Branch 


If we could compare the human body to a tree, then we have already covered the 'roots' and 
‘stems.’ The ‘roots’ and ‘stems’ of a tree would be the ‘axial skeleton’ which consists of the 
head and trunk. Now, the arms and legs we are about to study are the ‘branches’ of a tree. 
Like any other organ in our body, the ‘branch’ plays an important role in survival, but unlike 
cardiopulmonary function, and digestion it doesn't have a direct effect on vital survival. 

As such it is called the appendicular skeleton. Just like trimming the branches does not kill a 
tree, our life is not threatened if we have no arms and legs. 


TRIMMING THE 
BRANCHES DOES 
NOT KILL THE 
TREE~ 


Even if that's the case, we can't deny that the arms and legs have a huge effect 
on the survival of land animals. Let’s think. What are the major functions of the ‘appendicular 
skeleton?’ 


THE 
MOST BASIC 
FUNCTION IS 
'LOCOMOTION." 


As you can see, the arm has supplementary functions such as hunting prey and attacking. but 
the essential function of the arms and legs is of course ‘locomotion.’ When humans evolved to 

stand erect, the human forefeet, or arms’ main function no longer became locomotion. Still, the 
arms play a huge part in ‘shifting direction’ and ‘balance’ that are the basis of movement. 


IT ALSO 


IT SERVES AS A RUDDER FUNCTIONS 
WHEN SUDDEN CHANGE TO BALANCE THE 
IN DIRECTION IS $oDY. 


TERFORMED. 


Human arms play the role of ‘tail’ of four-legged animals when they move, so without arms, 
itis difficult to suddenly change directions. 


lf the major function of arms and legs is ‘locomotion,’ we can assume that the hind limbs of four- 
'egged animals and humans serve the same function. That being said, we are now going to 
delve into humans forelimbs, or the arms. Human arms are different from animals' because they 
are not used only for ‘locomotion.’ When humans started to stand, our arms and hands evolved 
to serve other function such as holding things or throwing things. 


THANKS TO THESE 


USES OF ARMS, 
WHERE DO HUMAN CIVILIZATION 
THE 1 USE THIS? HAS EVOLVED, 


THE FUNCTION 


OF FORELIM®B IS 
OBVIOUS WHEN 
CRAWLING, 
STAND 


AND 
OF COURSE, 
WRITING! 


It is debatable whether standing caused humans to develop their hands to or vice versa, but there's no question that > 
standing brought noteworthy changes to the human body. It is also true that the development of the hands was an 
inevitable choice for human survival as humans used to be the weakest beings in nature. 


9% 
wait! Arm and Face 


The change in the role of the ‘arm’ and 'hand' was such a dramatic event that not only did it affect the 
overall appearance of the body, but also the appearance of the ‘face.’ 


FOUR-LEGGED 


ANIMALS IN CONTRAST, HUMANS’ 
OFTEN HAVE USE OF HANDS REDUCED 
PROTRUDED THE ROLE OF THE MOUTH, 

MOUTHS THAT AS A RESULT, THEIR FACE 

PLAY THE 

ROLE OF ‘HAND,’ 


Just like the picture above, unlike animals that use their mouths to move their babies or to eat, humans use 
their ‘hands’ instead of their mouth to do these activities. Gradually, the oral structure of humans started 
to retract.Along with the jaw protrusion that occurred due to the changes in the size of the brain that I 
talked about earlier, the role of human hands had a significant impact on forming a human characteristic— 
a ‘flat face. 


If the main function of our hands were solely ‘locomotion,’ the structure could have been as 
simple as a stick. However, with the diversification of its uses and roles, the human arm has 
evolved into a fairly complex structure compared to other terrestrial animals. 


Study of Female and Male arm muscles - painter 12 / 2011 


We'll be studying more arms later, but just like looking at the picture above, my head starts to 
hurt. But, please don't worry. As mentioned earlier, no matter how complex a machine is, if we 
know how it works everything becomes easy. We have to bear in mind one important thing. 

Every action derives from 'necessity.' Simply put, the structure gets constructed where there 


a 'definite reason' behind. That being said, it is crucial to think about the reason why our arms 
came to an existence. 


(C) 


lI The Language of Arm 


As I've mentioned earlier, the purpose of the arms is making conscious movements such as 
moving, grabbing and throwing something. But they have another important function. They act 
as the 'bodyguard' that primarily protects the brain and cardiorespiratory organs from external 
physical stimuli or attacks. Therefore, putting the discomfort aside, you would be seriously 
vulnerable to external stimuli if there were no arms. 


Look! 
WHEN HUMANS 
SPOT DANGER, THEY 
PUT THEIR HANDS 
UP LIKE THAT. 


INSTANT -~> 
DEFENSE f 
INSTINCT 


The arms instinctively protect the body from external stimuli, and the arms also protect the body 
from psychological stimuli. The arms react automatically to external stimuli detected by the brain, 
playing the role of ‘simultaneous interpreter.’ They reflect the brain's activity in real time just like 
the eyes (page 81). That is why the arm position a person has when engaged in conversation 
with another person provides a clue to the behavioral psychology of the person. 


PUTTING YOUR 


ARMS ARE USED FOR ARMS AND HANDS 

‘SELF COMFORTING’ UPWARD IS AN 
AcT OF 

i ] 

FOLDING YouR DEFYING GRAVITY. i à 

ARMS OR HIDING Men m 3 

YOUR HANDS. ; 

EXPRESS ‘BEST’ 


IS ALSO A KIND 
OF ACT OF 
DEFYING GRAVITY.’ 


N AWOLVNY 


A MAN WHO LOST A BET / A WOMAN WHO WON A BET 


The facial expressions of the above people are not the sole indicators that show a state of mind. 


Therefore, if you are an artist who is trying to portray the human body, it is very 

important to understand the ‘language’ of the arms. 

Of course, the same applies to other art performances such as musicals and plays where 
the audience can't always see facial expressions and emotions. Therefore, the role of the arm 


becomes even more important in situations where you have to deliver a story with only a fixed 
Screen and no sound or movement whatsoever. 


ARM GESTURES 
WILL 
MAKE You MORE 
PERSUASIVE WHEN ^ 


THAT'S WHY 
(CAN'T TALK WELL 


CERTAINLY, YouR 
BODY TRUNK ALONE. 
CAN BE BEAUTIFUL 
AND IMPRESSIVE, 


BUT WITH ARMS 
You CAN EXPRESS 
EMOTIONS MORE 
SPECIFICALLY, 


you Can see from ‘body language’ alone, it would be fair to Say that every artist in the world owes 
a lot to ‘arms’ and hands’ as these Darts Can express various stories. It is unnecessary to 
mention, that arms and hands played a huge role in creating these art pieces. 


You can create various expressions just by changing your hand's posture 


The meaning and role of arms are endless, so lets wrap up the introduction and study the details 
of the arm one by one. 


m » 


Shruggmg the Shoulda i 


ii Start of the Arm - Free Movement of the Arms 

To better understand the arms, we need to know how the arm moves and where the arm starts. 
Basically, the anatomy of arms. Even if the arms allow various movements, it is useless if they are 
not supported by a fixture. So where are some movements of the 'arms?' 


MAJOR MOVEMENTS OF THE ARM 


THE DANCE 
ROUTINE FOR 
‘TWINKLE TWINKLE 
LITTLE STAR’ 
CONTAINS MAJOR 
MOVEMENTS 
OF THE ARMS. 


ARE You A 
PARKING 
ATTENDANT? 


EXTENSION/FLEXION SUPINATION/PRONATION ROTATION 


Normally, when we think of the role of the arms, we tend to think of extension and flexion first 
“bending and stretching exercises.) but as you can see in the picture above, the arms are three- 
dimensional and perform various movements. The arms could be called ‘joint gift sets’ because 
they have different joints to perform various tasks that the body and brain require. To sum, the 
arms are like our body's number one super assistant. 


WS 


HANG 


HYNY ISA 


AVE 


The question is then, where and how should we attach the 'number one assistant?' As always, 
let's just roughly attach it to the body in any way. 


IT’S NOT AS 
AWKWARD AS 


Hmm... yes, | tried attaching it anywhere | wanted. It doesn't seem to be a problem at first glance 
and to be frank, it would be so much easier if we could just attach the arms like this and move on 
to the next chapter. But, the thing is, this will result in two fundamental and fatal problems. 


The first problem is that there's a restriction to range of motion. Our arms need freedom of 
movement in order to protect the body and to perform various functions. If the arms are attached 
to the body like this, that would be a serious problem. 


In the above picture, the thoracic cage where 
the arm needs to be attached is ‘egg-shaped.’ 
So, the linear arm wouldn't be able to stick. 
Even if the arms were somehow attached to 
the thoracic cage, they would not be able to 
move freely as shown on the picture on the 
right. 

It would look like a cheap DIY robot. 


I, g BECAUSE IT 
LET'S SAY THAT OUR pog LIKE 
ARMS ARE HIS, THE 
RANGE OF 
ATTACHED To MOTION SETS 


THE BODY LIKE THIS, 


THESE MOTIONS 
OR OPENING YouR 
ARMS WIDE 
BECOME DIFFICULT. 


The second problem is closely related to the ‘thoracic cage’ that we studied earlier. Do you s: 
remember the fundamental function of the thoracic cage? 


That's right. The fundamental function of 
„Voute ener the thoracic cage is to protect the life- 
TO HIT ME HUH? supporting organs such as our heart and 
lungs. 
But this protective cage moves frequently 
and if the starting point of our arms is directly 
attached to the trunk, the impact of the arms 
would go straight to the trunk since our arms 
take on various external stimuli. In this case, 
the arms that are supposed to protect the 
body might harm the body. Simply put, the 
arms could become a weapon which attacks 
the body. 
This goes against the reason for the arms’ 
existence, let alone its usefulness. 


You SAID IT IS TO 


IN ORDER TO MOVE 


THE AIR AND NOT BE 
FIXED TO THE BODY. 


ALSO, IF THE ARM 
JOINTS ARE ATTACHED 
DIRECTLY TO THE TORSO, 


THE ARMS COULD — 
HARM THE TORSO 
WHEN PRESSURE 
IS APPLIED ( 6) 


To conclude, in order move freely and at the same time to protect the body efficiently, our arms 
need to be somewhat ‘separated’ from our body. Is that easy to understand? 


LON AWOLYNY 


E Scapula, the Root of the Arms 


So, how does an arm hang from the body when it needs to be isolated? This is a difficult question 
indeed. The arms should be isolated from the body to move freely, but the arms should not be 
separated from the body. To resolve this contradiction, we need a special joint that connects the 


arms. 
We call this joint the scapula. 


HUMERUS 


As shown in the following picture, the scapula, also known as shoulder blade, is the bone that 
obliquely covers the posterolateral aspect of the trunk and it is about the size of an adult palm. 
Due to its shape, in Chinese it was called ‘armor of the shoulder’ and in Latin it was called the 


'scapula,' which means blade of a trowel. 


SHOULDER BLADES 
PROTECT THE BACK, 


Unlike its Chinese name of ‘shoulder armor,’ the scapula bone is very thin, but since 
it is surrounded by thick curves on its side and because it is attached to various muscles 
front and back, the scapula is well-suited to bear immense pressure transmitted from the arms. 


First, let’s take a look at some of the major parts of the scapula. 


Please refer to the following page for detailed descriptions of each part. 


&LENOID CAVITY CONNECTS THE 


ACROMION 
CORACOID PROCESS FOSSA 
SUPRASPINATA 


- FE uii GLENOID CAVITY 


CLAVICLE 


ACROMION 


SPINA SCAPULAE 


INFRASPINATA 


[FRONT] 


[BACK] 


[SE] 


M^ 


IVN IPSE NE 
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Q Glenoid cavity 


The glenoid cavity of the scapula articulates with the head of the humerus at the shoulder jo. 
Unlike the acetabular fossa (page 183) of the pelvis, the glenoid cavity has a shallow, pyrifor= 
articular surface like a dish, which enables the humerus joint to move freely. Occasionally, 
there's sudden pressure, the humerus is dislocated from the glenoid cavity. 


BUT 
UT GETS DISLOCATED 
VERY EASILY Too. 


A dislocated shoulder is when the humeral head gets dslocated from the glenoid cavity. 


@Acromion 


When the ‘spine of scapula’ at back of scapula turns forward, it becomes the acromion. It is the 
part of the scapula that joins the clavicle, which we will learn about next. Please refer to the next 
page to see what it looks like. 


© Coracoid process 


The name comes from the Greek 
word ‘coracoid(raven)’ because it 
looks like a raven's beak. It 
protrudes because it is the starting 
point for the many muscles that 
extend toward the arms and chest. 
The coracoid process appears 
often when studying the 

upper body muscle, so make sure 
to remember it. 


PECTORALIS MINOR 


CORACOBRACHIALIS V. NN 
MUSCLE 


In addition to being the starting point of the coracobrachialis and pectoralis minor, 
the coracoid process is also the starting point of the caput breve of the biceps 
brachii. 

*sorma_y, when a bone protrudes like this, there's a good chance that at least two or 
more muscles begin here. 


rt SPINE. OF SCAPULA 
m © Spine of scapula 


If we look at the scapula from the back, the 
scapular spine is a prominent plate of bone. 
which crosses obliquely the medial four-fifths 
of the scapula at its upper part. Based on the 
boundary of this protrusion, the upper part is 
called the ‘fossa supraspinata’ and the lower 
part is known as the ‘fossa infraspinata.' 

It is from this fossa that the muscles of 

the arms begin. 


When | first studied anatomy, | often confused ‘acromion’ with ‘coracoid process.’ The ‘acromion’ 
is where the clavicle connects and the 'coracoid process' is where the muscles (coracobrachialis, 
pectoralis minor) start. When we study muscles, the coracoid process becomes an important 
reference point. Hence it would good to differentiate these two. If you are confused, try using 
your hands to remember them just like the 'hand pelvis' | shared earlier in this book. 


ACROMION 
(CONNECTS BONE) 


ACROMION 


A CORACOID PROCESS 
= INECTS MUSCLES) 
=T CORACOID PROCESS 
rA 
GLENOID 
CAVITY 
GLENOID 
CAVITY o 
es 


There are other names to the various detailed curves, but this is all you need to know about the 
Scapula right now. The important point is that thanks to this broad-shaped bone, the arm can 
move freely despite its small axis. 


E Observing the Scapula 


The scapula is obviously important both functionally, and anatomically. However, it also draws 
a lot of attention because it is visible on the surface of the body and can create ‘expressions’ of 
the chest and back. The scapula is more visible on women’s back rather than on men who have 
more muscles on the upper bogy. The scapula is always depicted when drawing the back of 


women. 


THE SCAPULA IS 
OFTEN EMPHASIZED IN 
BACK DRAWINGS 
REGARDLESS OF SEX, 


PROTRUDED 


PROTRUDED BECAUSE 
OF BONE 


FEMALE 


(CROSS-SECTION 
OF THORACIC CAGE) 


MALE 


(CROSS-SECTION 
OF THORACIC CAGE) 


= male/female nude/2013: Although the shape of the scapula does not differ depending on gender, note that 
on the degree of muscle development that covers the scapula (erector spinae, trapezius) 
border of the scapula and the spine of the scapula can either be depressed or protruded. 


Above Is an example of a female's muscular back. Even though the scapula is covered by muscles, the inferior angle stretched 
outwards and medial border are clearly visible due to the movement of the arms. 


Below: The back of an average man that we can observe at a swimming pool or sauna. 
It is difficult to spot the scapula due to high body fat but we can slightly see the protruded 
medial border of the scapula. 


HON AWOLYNY ISNOHSNOLS 


Imitation Drawing/2013: Boxers use a lot of movements such as punching that 
require arm and shoulders. Inevitably this leads to well-developed arm and shoulder muscles. 


As mentioned before, the scapula is where the arm begins. The scapula works closely with 
muscles that enable the arms to function, so it is easier to observe the scapula in people whose 
job requires a lot of arm movement (athletes, construction site workers, etc). 


These are the basic facts we need to know about the scapula, but let's not forget that the scapu = 


exists to enable the free movement of the arm that is isolated from the body. 
But this leads to another question. 


Which part of the body holds the scapula in place? 


ii Clavicle, the Lock for Scapula 


Because the scapula functions as a starting point for the arm and assists free movement, the 
scapula is the only bone that is not directly connected to the trunk of the body. In short, the 
scapula is a floating bone, and this allows the free movement of the arm. But it would also be a 
problem if the scapula was completely detached from the body. 


OF COURSE, 
IT’S NOT A 
PROBLEM 

IF t STAND LIKE 
THIS. 


BUT, IT’S ANOTHER 
STORY WHEN We LIE 
DOWN LIKE THIS, 


HOLD OUT You. 
ARMS STRAIGHT! 


THORACIC 


CAGE THE ScAPULA MUST 


A RESIST VERTICAL LOAD 


The scapula allows the arm to move freely, but at the same time, the scapula needs to bear 
the body weight and various loads that come from activities like jogging and sprinting. Thus, to 
prevent the scapula from moving too much, a ‘lock’ is required to hold the scapula in position. 


This job is done by the clavicle. In other words, the scapula remains locked in position thanks to 
the clavicle. 


THE CLAVICLE LOCKS 
THE SCATULA 
Like A BOLT’ 


‘Clavicle’ in Latin means little key. 
Chinese is a direct translation of a “locking bone” 
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THE PART THAT CONNECTS 
THE CLAVICLE. AND MANUBRIUM 


BUT SEEN FROM ABOVE, THE 
CLAVICLE FORMS AN "S! SHAPE 
ALONG THE FIRST RIB. 


Because the clavicle is connected to the manubrium in the center of thoracic cage along with 
the 1st and 2nd rib, it can be mistakenly thought of as part of the rib cage. But the clavicle is 
different in shape, function and role from rib bones. Make sure to remember that the rib bone is 
considered part of the body trunk whereas the clavicle is categorized as a shoulder girdle along 
with the scapula. 


CLAVICLE SEEN FROM ABOVE 


ACROMION JOINT FACET 
(CONNECTS TO THE 
ACROMION OF THE ScAPULA) BODY CLAVICLE JOINT FACET 
(CONNECTS TO THE MANUBRIUM) 


CLAVICLE SEEN FROM BELOW 


Parts and names of the left clavicle 


it is easy to overlook this bone because of its simple structure but the effect it has on our body 
immense. 


As mentioned briefly, the clavicle is connected to the manubrium and acromion and it limits the 
range of movement of the scapula. Interestingly, this is what enables the various movements of 


the arm. Ironically, the scapula being locked by the clavicle is what makes our arm movement 
more diverse and free. 


AND EVEN HOLDING HANDS 
BEHIND ARE ALL POSSIBLE 
BECAUSE THE CLAVICLE HOLDS 

THE ScATULA 


VERTICAL MOVEMENT OF 
CLAVICLE 


Free because of constraint.’ As contradictory as this may sound, the function of the clavicle 
seems to teach the philosophy that ‘there is more freedom when there is minimum constraint.’ 


| REMAIN MOTIONLESS 
WHEN THERE IS NO ROPE 
THAT ‘LockS’ ME FROM 
FALLING, 


TRUE FREEDOM 
COMES WITH 
MINIMUM RESTRICTION 


BUT WHEN THERE 
IS SOMETHING THAT 
HOLDS ME, | CAN 

[P WITHOUT HAVING 


^^ sum, bipedalism gave us the freedom to use our arms for actions other than 'walking', and the 
‘clavicle’ provides the minimum protection from the impact created by our various movements. 


a) 
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To understand the ironical statement that 'arms move more freely because their 
movement is restricted let's look at four-legged animals. First, take a look at this picture. 


FOR MOST FouR-LEGGED 

ANIMALS, THE SCATULA IS 
CONNECTED TO THE THORAcIC 
CAGE BY A CARTILAGE THAT 
REPLACES THE CLAVICLE, 


THE CLAVICLE THAT CONNECTS 
THE SCAPULA AND THORACIC 
CASE IS EASY To SPOT IN 
PRIMATES THAT USE HANDS. 


ZA 


ES 
< 
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Excluding primates like humans, chimpanzees and orangutans that use hands for activities other than 
mobility, four-legged mammals such as dogs, horses and other animals either do not have clavicles or have 
atrophied clavicles. That is why their foreleg movement is simple. Because animals do not have clavicles 
that hold the scapula, the scapula itself needs to be fixed to various tendons and muscles around it. As the 
starting point of the foreleg is fixed, the animals' foreleg movement is limited to forward and backward 
movement. 


So, DOING THIS 

TO A PUPPY IS 
A^ ACTUALLY ANIMAL 
ABUSE. 


TIYJS 


The reason mammals do not have clavicles is not from a lack of evolution but because their forelegs cre 
primarily used for ‘mobility.’ In other words, the animals' forelegs do not have other functions, and they 
have been optimized for mobility. There may be many reasons for this limitation but simply put, only having 
forward and backward movement is advantageous to four-legged animals. 


THEY cAN FOCUS MORE 
ON WALKING AND RUNNING 
BY RESTRICTING 
THE MOVEMENT 


In conclusion, mammals that use their foreleg as ‘feet’ do not need clavicles, but that does not mean that 
all animals other than primates do not have clavicles. Birds or bats that spread wings sideways also need 
clavicles. 


THEY CAN FocuS MORE 
ON WALKING AND RUNNING 
BY RESTRICTING THE 
MOVEMENT OF THE 


Also, clavicles can be found in animals that use their forelegs for hunting (rats, cats etc). From this we can 
infer that the clavicle is essential for diversifying the movement of the ‘foreleg.’ 


Even though the clavicle is just one bone, without the clavicle, we would be unable to move our 
ams freely. The clavicle is a lock but at the same time it functions as a ‘key’ to arm movement 
The term ‘clavicle’ is derived from the Latin word ‘key’ (clavis). In one way or another, the claw 
an interesting and useful bone. 
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@ Observing Clavicles 


While the scapula is an important reference point for the back, the clavicle is a reference point 
for the front. Based on the clavicle line, above is the neck is and below I the chest. Women have 
more visible clavicles than men who have more muscle mass. Take a look at the picture below. 


THE 
CLAVICLE IS LOCATED 
WHERE A Scoo? NECK 
SHIRT WOULD BE. 


MALE FEMALE 


THE MORE MUSCLE LESS MUSCLE MEANS 
THERE IS, THELESS A MORE PROTRUDED 
PROTRUDED THE CLAVICLE, 

CLAVICLE. 


Similar to the scapula, the degree to which the clavicle is buried or protruded depends on 
how developed the surrounding muscles are 
(trapezius muscle, pectoral muscle, deltoid muscle etc). 


There is a tendency to think of the clavicle as being symbolic of femininity and that is because 
women generally have less muscle groups developed surrounding the clavicle. When the 
muscle is less developed, the clavicle becomes more protruded and visible, making the neck 
look thinner and longer. This represents a ‘frail and feminine’ image that arouses the protective 
instinct. 


e p- 


ACROMIAL 
ARTICULAR FACET 


INTERARY TENO 
NOTCH ~ 


The clavicle is generally more visible in women, but we can also see clavicles on lean men. Sc 
7ow visible a clavicle is depends on how much body fat one has. 


Ort 
"2 * < 
IOA 
Lean men (left) also have very distinct clavicles. In the case of muscular men (right), 
x we can tell where the clavicle is by observing the muscle attached to 
x: the lower clavicle (pectoral muscle and deltoid muscle). 
= 
MS 


In overweight and obese men, the clavicle 
gets buried underneath fat. 
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m Completion of Shoulder Girdle 


We studied the clavicle and scapula structure that form the shoulder girdle. Without the shoulds* 
girdle, the arms would not be able to function properly. Compare this to the pelvic girdle 


mentioned in the chapter on pelvis (page 176). 


SCAPULA + CLAVICLE 
= SHOULDER GIRDLE 
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<'SHOULDER GIRDLE’ SEEN FROM THE TOP> 


If you have understood what | have explained so far, you are now ready to study the arm. 
To emphasize once again, the shoulder girdle is where the arm starts. 


Therefore, the shoulder girdle can change its shape and position depending on the arm 
movement. We will talk more about the movement of the shoulder girdle after we take a look = 


e humerus 


Free Bones of Upper Tim 
Flexion and Extenstomell 


What is a Free Bones of Upper Limb? 


Snce we have finished learning about the 
shoulder girdle’ that holds our arm, it is 

“me to look at the ‘arm’ itself. As mentioned 
before, the arm has many functions and its 
movement is very complicated. Because of 
^s complexity, it is difficult to decide how to 
start learning about it. 

^ that case, it is always best to start from the 
basics. 


Let's begin by checking what we already know about the arm. Close this book for a moment and 
tets move our arms. What is the most basic arm movement? 


LET'S SEE... THE 
BASIC ARM MOVEMENT... 


INGO 


| BET EVERYONE DID THIS... 


Many movements are possible with our arms. But | am sure the movement in the picture extenc 
and flex is what comes to the mind first. 


FLEXION AND EXTENSION 
THE MOST BASIC MOVEMENTS 


OF JOINTS. 
BOW DOWN 
BEFORE ME! 


The arm can flex and because it mainly consists of ‘synovial joints’ (refer to page 48). Among "= 
upper limb, flexion/extension most often occurs in the ‘hand.’ For now, we will look at the hanc 
as one whole piece because the hand consists of many joints and we first need to understanc 
the arm first. For now, let's say the arm is divided into three parts based on joints. 


HUMERUS 


ANTEBRACHII 


SYNOVIAL JOINT 
(HINGE JOINT) SYNOVIAL JOINT 
(CONDYLOID JOINT) 


Itis not marked in the picture, but the articulation between the scapula and humerus is a ‘cotyloid joint.’ The cotyloid joint has = 
greatest range of motion in human anatomy, but in order to avoid confusion, we are only going to talk about the free bones c* 
upper limb.’ Please refer to page 310 to learn more about the shoulder girdle and arm joints and movements. 


SHOULDER GIRDLE 
(SCAPULA + CLAVICLE) 


ARM SKELETON 
|| \ | (SHOULDER GIRDLE 
FREE BONES [Bi N Of, | + FREE BONES OF 


oF fe | 
uP?ER Lime / A| 2 | UPPER LIMB) 


We call this structure, (including the upper arm, forearm and hand) the free bones of the upper 
nb. Normally, people mistakenly think that ‘arms’ only consist of the free bones of the upper 
imb, 

. Sut to be precise, our arms include both the ‘shoulder girdle’ and ‘free bones of the upper limb.’ 
Let's try to remember that fact going forward. 


Me will be looking at the details one by one later, so let's put aside the troublesome ones for now 
and learn the basic facts about the ‘free bones of the upper limb’ first. 


1. The free bones of upper limb allow flexion and extension. 
2. The free bones of upper limb are divided into the upper arm, forearm and hand. 


=s simple, right? Based on these two facts, we can infer that the free bones of upper limb are 
ded into three parts to allow ‘flexion/extension’ movement. Even if your arm has a complex 
Smuciure and does various movements, it all boils down to these simple facts. Therefore, please 
exe sure to memorize the basics before you study each part of your arm 
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$5 
wait! Lower arm? Forearm? 


If we think about it, because the forearm is below the upper-arm, we should call it the ‘lower’ arm. If we look 
at the English term, it is called ‘forearm.’ For your reference, ‘up-arm’ is called upper-arm. I think the name 
forearm implies that more focus was given to the function of the ‘hand’ rather than the location of the bone. 


BACK IN THE DAYS PEOPLE 
USED TO REFER TO 
THE ‘FOREARM’ AS 
THE ‘FRONT ARM, 
BECAUSE THE APPLICATION OF 
THE ARMS WAS MAINLY 
TOWARDS THE FRONT. 


Think about it; at work, we call someone based on their roles or positions (Manager Kim, Producer Choi) 
instead of their birthplace. The same reason applies here. 


BJoint Movement 


We all know that the free bones of upper limb flex and extend. This is necessary for the following 
"easons. 


The arm is specialized for ‘movement’ more than any other structure in the human anatomy. 
Snce understanding the arm's movement is an important clue to understanding the arm's 
svuciure, but firstly, let's discuss the arm's movement. 


EVERYONE'S 

ARM BENDS! 
LET'S JUST MOVE ON, 
PLEASE! 


UHH... 
THAT'S WHY 
WE HAVE TO KNOW 


‘Arm bar’ is a well-known offensive technique used in mixed martial arts that takes advantage of the fact that the 
arm skeleton's ‘extension’ movement is limited. Every mixed martial art ‘joint lock’ is based on this same principle. 


7st of all, most of our body movements are made by synovial joints. There are four major types 
= movements allowed by synovial joints (Please refer to page 49 for types of joints.) 


2.Angular movement 


This is the movement that comes 
to mind when we hear the 
word joint.’ This movement is 
produced by changing the angle 
between ‘A’ and 'B' (decreasing 
angle is flexion and increasing 
angle is extension) starting 
from the anatomical position. 
Arm and leg exercises that use 
flexion/extension or abduction/ 
adduction all belongs to this 
movement. The movement is 
enabled by ‘hinge joints.’ 


l. GUIDING 


1. Gliding movement 2. ANGULAR MOVEMENT 


tis the most basic joint 
movement. Bones slide against 
each other along the flat surface. 
The movement is small. 
It is present in carpal joints and 
intermetatarsal joints. 


EXTENSION, EXTENSION 


KR 


4.Circumduction movement 


4, CIRCUMDUCTION 


3 ROTATION MOVEMENT 


3.Rotation movement This movement is similar to 
rotation movement but the 
range motion of circumduction 
is larger than that of rotation 
movement. Examples include 
the humerus connected to 
the shoulder joint and femur 
connected to the pelvic joint The 
movement is enabled by a es - 
and-socket joint. 


This movement occurs at the 
'pivot joint.' two vertebra serves 
as the axis to allow rotation of 
C1. The forearms’ pronation and 
supination movement are also 
rotation movements. 


ISQOQOHINOIS 


HYNY 


HON AWE 


$05 
wait! Extremely commonsensical Studies 
un) ain CEP UL EEUU deerunt 


The chart makes the movements seem very special, but in reality these movements are a natural part of our 


daily lives. 
Sometimes it might seem like scholars summarize and announce facts that we already know and make it sound 


as if they have made a major discovery, but their work is meaningful because they are defining a ‘framework’ 
from various ambiguous phenomena that occur in a complex structure - the human body. 


WHAT WE KNOW AS 


ACCORDING TO A RECENT RESEARCH 
FINDING, THERE IS A HIGHER ‘COMMON SENSE? ARE 
POSSIBILITY se TE ALL THEORIES THAT HAVE 
THAT AN OBESE PERSON BEEN PROVEN THROUGH 
IS HEALTHIER THAN E Ed $ RESEARCHES. 
A SLIM PERSONS AND ABSTAINS FROM 
DRINKING AND 


SMOKING, 


*AcTUAL RESEARCH FINDING FROM SOUTH CAROLINA 

STATE UNIVERSITY MEDICAL ScHOOL (2012) 
ments will provide an important 
tant to assess how humans can 
tand in the ecosystem. 


In other words, summarizing and learning the different types of joint move 
basis for understanding various movements of our body. Moreover, it is impor 
utilize their body compared to other animals. Then we can understand where humans s 


HMM, I'M SHORT, 
HAVE A BIG FACE, AND 
HAVE A BEER BELLY 


As animals living in packs, objectively assessing yourself is an important resource for survival. 


To reiterate, these researches are conducted to ‘establish the human identity.’ If you have an assessment — 
of your characteristic, you would be able to grow your strengths compensate your weaknesses. Consequently. 
you will gain a competitive edge for survival. I don't need to mention that knowing the principles and 


structure of movement is helpful to those of you who draw. 


Every movement mentioned above occurs because our arms have various joints. Among the 
different joint movements, the most intuitive movement is the angular movement that includes 
abduction/adduction and aforementioned flexion/extension. 


^t this point a curiosity arises. How much does the arm have to move in order to call the 
movement ‘abduction’ and ‘adduction’ or ‘flexion’ and ‘extension?’ 


t 
T Tos Look ET BUT IF You Look 


AT THE ENTIRE ARM, 
IT IS ^FLExING;! 
HAHA. 


BRST... THIS 
1S FLEXIN& 


THIS: ++ THIS IS 
“HY PEREX TENSION’ 


What | just did was to raise my arm and stretch it all the way. This can either become ‘extending’ 
o ‘flexing’ depending on the axis. As such, flexion'/'extension' and ‘abduction’/adduction’ are 
concepts that are relative and therefore could cause confusion. That being said, there should be 
a standard plane’ that defines the range of the angular movement. Please refer to pictures in the 
next page. 


e coronal plane 

It is the plane seen from the front. The coronal plane divides the body into dorsal and ventral (front 
- and back) portions. The coronal plane is the axis for ‘flexion/extension.’ ‘Abduction/adduction’ motions 
ncing, windmill spin, lateral exercise etc) occur in parallel with the coronal plane. 


_@ sagittal plane 

Sagittal’ means ‘like an arrow,’ a reference to the position of the spine that naturally divides the body 
into equal halves—right and left. ‘Midsagittal plane’ is used to describe the sagittal plane as it bisects the 
body vertically through the midline, dividing the body exactly into left and right. The sagittal plane is the 
axis for 'abduction/adduction.' 'Flexion/extension' (hammering, running) motions occur in parallel with 
- the sagittal plane. 


- @ horizontal plane 

—Think about a ‘CT-scan’ at the hospital that takes images of the cross-section of the body to 
understand the horizontal plane. This plane divides the body into superior and inferior parts 
horizontally. The forearm's horizontal motions made while playing tennis or table tennis occur along 
the horizontal plane. 
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IN THE ‘ANATOMICAL POSITION’ THE 
BODY IS ERECT WITH ARMS AT THE 
SIDES AND PALMS FACING TORWAST 
FEET FACING FORWARD. 


€ PLANES OF MOVEMENT | 
OF ANATOMICAL POSITION 


rx 


TLANE 


You cAN SPOT Ms 
PICTURES IN THIS POS 


E AT HOSPITALS 


(CENTER) 
SAGITTAL 
PLANE 


PLANE 


FYI, 
4, H 
MEDIAN PLANE 1S 
INCLUDED IN " Pann PEANRES oe FORWARD MOTIONS 
Ir 
‘SAGITTAL PLANE? ARMS AND LEGS, IT IS - Lois i 
M ION IN THI 
‘STEN ere Ek: sa Mr 


OF MOVEMENT 
EQUAL HALVES, 


F MEDIAN 
LINE 


The concepts of coronal, sagittal and horizontal planes are not only important bases for 
movement but also serve as important observation points in anatomy. 


We might think that concepts such as the sagittal, coronal and horizontal planes are only useful 
when taking X-rays or CT-scans. We need to know these basic concepts in order to study the 
various movements of the human body. For instance, human limbs can move in any direction, sc 
without these standards, it would be very difficult to define movements. 


AWAY FROM 
THE MEDIAN 


(ABDUCTION) “A appuction E ionem 


| CLOSE TO ! VF , 
THE MEDIAN 
(ADDUCTION) 


MEDIAN PLANE OF HAND MEDIAN PLANE OF FOOT 


MEDIAN SAGITTAL PLANE TE Eee (BASED ON THE. SECOND TOE) 


[The sagittal plane of hands and feet are different from the mid-sagittal 
plane that bisects the body in half.] 


Unlike ‘abduction/adduction’ that can be clearly distinguished based on the median sagittal 
plane, flexion/extension is slightly different. By principle, based on the anatomical position, 
extension’ is when our arms and legs are straight and ‘flexion’ is when the angle of joints 
zecrease. But the same flexion movement can be defined differently depending on the axes 
such as whether you are flexing the whole arm or just the forearms, so it can get confusing. 


te 
wait! Morphological, Physiological Flexion 


As we have just seen, flexion motions based on the angle of joints are called morphological flexion. While 
morphological flexion is clear and intentional movement, there is another ‘flexion’ movement triggered by 
instinctive reflex to external stimuli. This is called ‘physiological flexion.’ Physiological flexion is similar to 
morphological flexion but the direction of flexion/extension for wrist and ankle are different. 


PHYSIOLOGICAL FLEXION 
Siete CAUSED BY REFLEX IS 
DEFYING GRAVITY STIMUL _ SIMILAR TO THE 


A CABBAGE BUG OR AN 
ARMADILLO PROTECTS ITS 
BODY WITH 
i: "PHYSIOLOGICAL FLEXION” 


[POSITION OF ‘PHYSIOLOGICAL FLEXION'] 


ABDUCTION/ADDUCTION MOTIONS OccUR. 
WITHIN THE CORONAL PLANE AND INVOLVE 
MEDIAL-LATERAL MOTIONS, FLEXION/EX TENSION 
MOTIONS OccuR WITHIN THE SAGITTAL PLANE, 


TO PUT IT SIMPLY, 
YOu CAN THINK OF 

THE MOVEMENT IN THE 
FRONT AS 'FLEXION ' 


CORONAL As 


SAGITTAL CORONAL 
LANE PLANE 
Abduction/adduction FLEXION/EX TENSION 


FLEXION 


[For the upper arms and legs, forward movement is flexion’ and backward movement is ‘extension. These movements 
take place within the sagittal plane. 
However, for the lower arms and legs, we need to remember that the motions are not defined in relation to the coronal 
plane as axis, but based on the angle of the joint. Hyperextension is excessive extension. Extending your fingers toward 
the back of the handis a typical example.] 


‘Fiexion/extension’ movement may seem like a simple movement, but in addition to being used 
for walking or picking things up, it is also a ‘survival behavior’. That we use to protect ourselves 
from unexpected external danger. We should not underestimate the importance of ‘flexion/ 
extension movement. 


i The Arm Bends Inward (Charity Begins at Home)’ 


Another evidence supports the fact that ‘flexion/extension’ is related to survival. In short, ‘flexion/ 
=ension’ movement is not an optional movement but an essential movement for humans living 
an Earth. Why? ‘Flexion/extension’ movement defies ‘gravity.’ Terrestrial animals cannot move 
_ness they overcome gravity and not being able to move means ‘death.’ 


THUS, MOVEMENT THAT Fo i 
DEFIES GRAVITY Such AS ‘FLEXION,’ ee 
OR ‘LIFTING? REQUIRES MORE STRENGTH, Pa ACE 
IT REQUIRES 
ENERGY TO 
MOVE AGAINST 


‘GRAVITY’ 
EXTENDING OR 


LETTING Go IS 


CONTRARY TO ARMS, 
‘EXTENDING THE 


While other joint movements (gliding, angular, rotation, circumduction) are also important, 
*e angular motion is essential in relation to survival. That is why the arm, a part of the body that 
consists of a collection of ‘flexion/extension’ movements are so important. 


WHEN MAKING 
* ROBOT OR TOY, 
=XION/EXTENSION’ 
CONSIDERED FIRST. 


! NEED TO 
AT LEAST HAVE 
FLEXION/EX TENSION 
MOVEMENT TO SHOW 
SOME CHARACTER. 


WE MIGHT NOT EXPECT TOYS OR ROBOTS TO HAVE DETAILED (GLIDING) HAND MOVEMENTS, 
ROTATION MOVEMENTS OR c/RCUMDUCTION MOVEMENTS, BUT THEY ARE EXPECTED TO 
HAVE ‘FLEXION/EXTENSION’ MOVEMENT. 


For your reference, more movement means that more natural positions are possible. 
This drives up the price of the plastic model or toy. 


As such, ‘flexion/extension’ is a movement that represents the most fundamental characteristic 
of our arm's structure. That is why the word ‘flexion (bending)' comes to mind when we think 


of the word ‘arm.’ There is a Korean idiom that says that the arm bends inward.’ As the idiom 
implies, the arm bends inward, and not outward. 


The arm might bend inward but remember that the wrist can bend both in/outward. 
By principle, bending the wrist backward to the forearm should be called ‘hyperextension,’ 
but for convenience, we call this movement ‘dorsal flexion. The palm bending toward the 

inner forearm is called ‘palmar flexion." 


It is common sense that the arm bends inward. Even a three year-old knows this, but 
why does it bend inward? Wouldn't it be better if the arm bends outward too? 


IF THE ARM WERE 
STRUCTURED TO BEND 
BOTH FRONT AND BACK- »- 


THIS MEANS IT IS 
MORE EFFECTIVE 
TO CONCENTRATE 
STRENGTH ONLY 
ON ONE SIDE. 


THEN, THE ARM 
WOULD LOOK LIKE THIS 
AND THE MOVEMENT OF 
THE ARM WouLD 
BE RESTRICTED, 


IT WOULD REQUIRE A 
LOT OF MUSCLE TO LIFT 
THE ARM FRONT AND BACK. 


At first, it might seem more convenient if the arm could bend outward too, but this would require 
double the strength on both sides of the arm to lift the hand against gravity. 


This would make the arm mechanically inefficient. Moreover, there’s a fundamental reason 
behind why the arm bends inward only. 


IF THE ARM BENDS OUTWARD 


THERE WOULD BE FUNCTIONAL PROBLEMS. 


@ You woutd HAVE To FIRST 
LIFT YOUR UPPER-ARM 


S) THEN PULL YOUR FOREARM 


You JUST NEED TO 
LIFT YOUR FOREARM 


THINK ABOUT 
HOW FOUR-LEGGED So, IT IS 
ANIMALS WALK, IT’S MORE IMPORTANT 
EFFICIENT IF THE FOREARM THAT THE ‘HAND’ 
FACES THE DESTINATION MOVES FIRST. 
AND MOVES IN THAT 
DIRECTION BEFORE 
THE UPPER-ARM. 


ether it is for eating, moving or dealing with external stimuli, it is the 'hand' that 
Secs to move first for our survival. In other words, it is more efficient for the arm 
— Sow the hand rather than vice versa. 


— sum, the arm serves as a supplementary structure that assists the hand to move. 


+ BRD STAGE ROCKET. 


THE GOAL OF THE FIRST, 
SECOND STAGE ROCKET 
IS TO SEND THE 
THIRD STAGE RockET 
TO ITS DESTINATION, 


ALMOST REACHED THE 
DESTINATION, PLEASE LIFT A 
LITTLE MORE, Do You copy? 


THE HAND CAN BE 
COMPARED To A 
THIRD STAGE ROCKET. 


= 


ONVH'WYY 


MINOT 


Wine 


IVN\ 


Lastly, even though the arm bends inward, because the arm is not directly connected to the 
thoracic cage, it can bend in different directions with the help of the scapula and shoulder joint 
(glenoid cavity) as they have relatively free movement. If needed, you can even pose your arms 
so that it looks like they are bent outward (refer to the picture on the right). 


The body can make various movements as it is made up of different bones and joints, but it is 
the arm that shows the joint movements most directly and explicitly. Understanding movements 
is extremely important not just for medical purposes but also for art. For example, the fine arts 
and dance use various expressions of the human body. 


HEHE, ARE You SAYING 
THIS KIND OF POSE IS 
POSSIBLE THANKS TO 
MY ScAPULA? 


r THIS IS TOSS 


KIND OF POSITION 
IS POSSIBLE. 


WHEN THE ScAPULA 
PROTRACTS, THE 
UPPER ARM’S 
RANGE OF MOTION 
BECOMES WIDER. 


CLAVICLE PROTRACTS 
TOGETHER 


Moving the Arms Up Down 
a 


ilHumerus, a Stable Support Fixture of the Arm 


Let's take a closer look at each bone in the free 
bones of the upper limb that allows 

various movements. We will first look at the 
humerus which is made of a single bone. 

The humerus is the long bone in the upper arm 
and it is the biggest bone in the arm. 

It is distant from the hand, but it serves as a 
stable support. As a result, it is a bone that 
affects the detailed movement of the hand. 


EVEN IF THE HAND 
PERFORMS DETAILED 
FUNCTIONS IT WOULD 
BE USELESS IF THE 

SUPPORT (HUMERUS) 
IS WEAK. 


| will explain further later on, but the arm is 
categorized as 'class three lever (refer to pg. 
480).' Therefore, the longer the humerus, the 
more stable and takes less effort to raise the 
arm in the air and perform activities such as 
calligraphy or conducting. 


THAT'S WHY 
THE HUMERUS IS 
THE LONGEST BONE 
AMONG OTHER 
FREE BONES OF 
THE UPPER LIMB. 


THE HUMERUS 
IS A BONE FoR 
SCHOLARS! 


IF THE SUPPORT 
FIXTURE IS LONG, 
THAT MEANS THE 
HAND CAN MOVE 


In physiognomy, the humerus is considered ‘the lord,’ and the forearm as the ‘servant. Very rarely there are cases where te 

forearm is longer than the humerus. In those cases the arms are suited for brute strength more than writin n phy x 

sense they are considered to be warriors in good terms, and barbarians trying to overthrow their leader in bad terms P=) dose 
attention to the arms of villainous characters who are either strong or agile. 


Even though the humerus looks simplistic, the upper part of the humerus is in charge of 
connecting the arm to the body and the lower part takes care of the forearm's movement. 

The lower part is also the origin point for the muscles that control hand movements. Thus, it is 
important to closely observe the humerus. 


* MUSCLES ATTACHED 
TO THE HUMERUS 


9 HUMERUS JOINT 


(PECTORALIS 
Muscel 


ScATULA MUSCLE THAT LIFTS MUSCLE 


THE UPPER ARM THAT PULLS 
(DELTOID) THE UPPER 

(TERES 

MUSCLE THAT MUSCLE 
FLEXES THE FOREARM THAT EXTENDS 

(BICEPS, BRACHIORADIAL) ^ THE FOREARM ( 
- MUSCLE THAT 

DOWN THE 


(LATISSIMUS 


BALL AND SOCKET MUSCLE THAT 

JOINT, OPENS THE HAND LE THAT BENTE 
IT HAS THE WIDEST (EXTENSOR CARPI = THE Mw 
RANGE OF MOTION ULNARIS) (EXTENSOR CARPI 


es 
HOLDING A LoT 
OF STUFF Like & 


ELBOW JOINT 


PIVOT JOINT, HINGE JOINT 
FOREARM’S ROTATION 
AND FLEXION/EX TENSION, 


[Both shoulder and elbow joints are synovial joints. The shoulder joint is a simple joint with two 
articulated bones, whereas the elbow joint is a compound joint with two or more bones.] 


@ Figures and Names of the Humerus 


The humerus is where various movements of our arm and upper body start. Therefore, it is 
important to take a close look at the names of each part before moving onto the movement of the 
humerus. The following picture is the upper arm or the humerus that is the axis of the arm. You can 
see the figure of the humerus from four directions, each 90-degrees apart, starting from the inner 
side. 


[INTERIOR] 


DELTOID 
TUBEROSITY 


LATERAL i 
EPICONDYLE : MEDIAL 
E EPICONDYLE 


Based on the above picture, the humerus structure will be described in the order of top to bottom 


9 Head of humerus: The head articulates with the glenoid cavity of the scapula to lead the overal! movement 
of the free bone of the upper limb. It is nearly hemispherical in form. 


@ Anatomical neck: The anatomical neck of the humerus has a slightly different shape as if the humerus has 2 
cap on it. The narrow boundary directly below is called the ‘neck’ anatomically, 


The furrows that form between these tubercles are called ‘intertubercular grooves’ and the long b 
tendon passes these furrows. (refer to page 354). 


© Surgical neck: While the anatomical neck defines the ‘neck’ anatomically, the surgical neck got its name 
because this part is easily fractured and often needs surgery. The ‘neck’ serves as a boundary betwee 
head and body, so below the ‘neck’ is the ‘body of the humerus,’ 


© Deltoid tuberosity: The deltoid tuberosity is a rough, triangular area (V-shaped) on the anterolateral suface 
that takes up the upper half of the humerus. The area is rough like velcro because the lower part of the 
deltoid muscle needs to be attached to the flat humerus. 


@ Lateral epicondyle: The lateral epicondyle of the humerus is the protruding part of the lower outer part of 
the humerus. It is protruded because the tendons of the muscles that stretch or bend the hand need to be 
attached. 


HUMERAL 
CONDYLETT 


QNVH'IAHV 


31ON AINOLVNY SSNOHINOLS 


@ Medial epicondyle: If the lateral epicondyle is a protrusion for opening the hand, the medial epicondyle is the 
starting point of muscles that flex the hand. As | explained earlier, flexing your hand is harder than extending your 
hand and requires more strength. So, the medial epicondyle is slightly more prominent because it holds the muscle 
in charge of flexing the hand. You can feel it by touching the inner side of the elbow (try finding it!). 


LATERAL 
EPICONDYLE j 


MEDIAL 
EPICONDYLE 


® Capitulum of humerus: It articulates with the head of the 
radius that rotates the forearm. It is where the rotation ; 
of the radius starts, so it has the shape of a round ball. pg f 


Q Trochlea of humerus: The humeral trochlea articulates 
with the head of ulna that flexes/extends the forearm. It 
has the shape of a bobbin. 


@ Olecranon fossa: The olecranon fossa is on the posterior 
side of the humerus. It is a depression that prevents the 
olecranon (page 325) of the head of ulna from bending 
backward. 


@® Humeral condyle: The humeral condyle is also situated on the posterior side of the humerus. It articulates with >= 
head of forearm. 


® Movement of the Humerus 


One thing to note about the shape of the humerus is that it is more like the alphabet ‘r’ than 
umber ‘1’ to connect with the scapula. Same goes for ‘femur,’ which is the humerus for legs — 
"&'er to page 463. 


FACES 


THE BOTH SIDES 
GLENOID CAVITY OF THE BODY 


OF THE LIKE THIS 
ScAPULA- -- 


So, 
THE NECK OF 
HUMERUS DOES 


NOT LOOK INSTEAD 
S LIKE THIS, He 


VENT 


CAVITY 


The ‘surgical neck of humerus’ is bent toward the glenoid cavity to maximize the contact 
surface between the head of humerus and the glenoid cavity. Ultimately this is to provide stable 
movement. But of course, problems always arise where they are least expected. 


THAT IS WHY THERE IS B Aer Ard we oes V 
Å LIMIT TO THE ACROMION ALTER TOGETHER A 


‘ABDUCTION’ OF 


THE ANGULUS INFERIOR MOVES 
VF THE SCAPULA MOVES BEYOND 
40 DEGREES. 


This means that the scapula that is supposed to allow free movement of the humerus is 
7ndering it instead. The scapula has betrayed the humerus! Without the ‘acromion,’ the arms 
movement would be free of any restriction. But as mentioned earlier, the acromion is essentia 
because it has to hold both the clavicle and deltoid muscle (refer to page 354). That is why tn s 
stuation is inevitable. 


NINOI 


HON AWOIYNNY MM 


As such, when our arms are raised beyond a right angle, the upper part of the scapula comes 
close to the median sagittal plane. In other words, the lower part of the scapula moves laterally 

(outward). We call this movement supraduction. However, the scapula cannot perform unlimited 
supraduction. There are endless hurdles for the arm ahead. 


LSCAPULA 1S ZPROTRUDED 3. THE HEAD OF THE 
MOVED To MAX GREATER/LESSER HUMERUS FACES FRONT 
WAIT, WHAT HAPPENS TUBERCLES ROTATE AND THE HUMERUS 
IF MY ARMS NEED TO BACKWARD BECOMES ALMOST : 
BE LIFTED UNTIL THE VERTICAL 


END LIKE THIS? 


/ SILICONE 
EARPHONE / | 


Theres a saying that if you don't have a dime, use two nickels. There's a limit to how much the 
scapula can do supraduction, but just like the above picture, the humerus can be pulled up 
further beyond 180° (max 205°) by using the torsion of the humerus. 


It would be great if we could wrap up here and move on, but there is another movement hindere= 
by the acromion. 


'c/RcUMPuUcTION' 
IS ALSO 
RESTRAINED BY 
THE ACROMION, 


DOING JUMP ROPE 
ARMS IS AN ACROBAT 
CIRCUMDUCTION MO 

THAT DELIBERATEL® 
DISLOCATES THE 


WHEN THE HUMERUS 

IS LIFTED DIRECTLY uP THE ARM ROTATES 
THE ARM GETS HINDERED (CIRCUMDUCTION MOTION) 
BY THE ACROMION, SLIGHTLY TOWARD THE EXTERIOR 


Therefore, when you rotate the upper arm you will make a ‘D-shaped’ circumduction motion 
rather than a circular shaped one. Please refer to the next picture. 


SAGITTAL 
PLANE 


MEDIAN SAGITTAL 
PLANE 
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Circumduction of the upper arm. The picture on the lower right shows the rani 


ge of motion of the humerus when the arm is 
lifted horizontally. 


As you can see in the above picture, circumduction of the humerus is a combination of flexion in 


the sagittal plane of motion and adduction in the coronal plane of movement. It is not the arms 
simply rotating. 


ii Movement of the Shoulder Girdle 


We learned that the movement of the humerus affects the shoulder girdle and vice versa. There 
are many other movements made by the shoulder girdle and humerus together. Let's review 
the shoulder girdle that is directly connected to the humerus. We will also take a look at other 
movements through nude drawings that | drew using the painter program. 


ISOM AINOLS 


IN AWOLVNY 


@ Elevation: Action of ‘shrugging’ the shoulders are called the elevation. The entire scapula elevates and therefore 
the acromion and the connecting part of the clavicle move vertically upwards. The elevation usually happens wher 
you lift something heavy or when you support the weight of the upper body, just like the example below. 


SHOULDER 
ELEVATION 
OCCURS WHEN WE 
CARRY HEAVY 


*COMPARISON BETWEEN 
NORMAL STATE AND ELEVATED STATE 
@ Depression: Opposite of ‘elevation,’ depression is the downward movement of the shoulder girdle. The clavicle 

moves downward as well but compared to ‘elevation’ the range of motion is relatively small. The depression can 
be observed better when you try to push your upper body from the ground rather than consciously trying to 
depress the shoulder. 


SHOULDER 
‘DEPRESSION’ 
OCCURS WHEN 
PUSHING UP ON 

THE PULL UP BAR 
OR WALKING ON 
CRUT 


CHES. 


8 Retraction: Retraction is pulling the scapula toward the spine, toward the sagittal plane. It looks like ine 27: =-= 
pulled back. Thus, retraction occurs when both arms and chest are open widely. 


RETRACTION’ OccURS 
WHEN WE OPEN OUR 
CHEST WIDE OR WHEN 
WE'RE IN A POSITION 
READY To Dive, 


NOTE! 
SPACE BETWEEN 


THE ScAPULA 


EXAMPLE OF NARROWS 
‘RETRACTION’ 


. 


F 
CLAVICLE 
(CONNECTING ACROMION) 
MOVES BACI 
(NO CHANGE IN ANGLE) 


GATHERS TOWARD 
THE SPINE 


EA 


GD ARMS Become 7 
SLIGHTLY OPEN BY 
THE THORACIC CAGE, 


8 Protraction: Opposite of retraction, protraction is when the entire shoulder girdle moves toward the front. The 
clavicle moves forward as well and thus, the space between the neck and clavicle becomes wider. Protraction can 
5e observed when both arms are stretched toward the front or when you curl up your shoulder. 


LIFT YOUR ARMS 


Q IF You STick ouT YouR 


p WHEN THE @ PROTRACTION Oci 
CLAVICLE'S epi RELATIVELY EASILY. 


9 EXAMPLE OF 
PROTRACTION’ f 


EXAMPLE OF 
"PROTRACTED! 
STATE WHEN 
THE ARMS ARE d 
FACING f 
BACKWARD. ES 


THE ScAPULA MOVES FORWARD 
ALONG THE CURVED SURFACE OF 


THE POSITION OF 
THE HEAD OF STERNUM 


DOES NOT CHANGE, 


© Upward rotation: Upward rotation occurs when the arm is lifted 90 degrees overhead. It is the rotatory movement 
of the scapula where you are moving scapula laterally and upward. As a result, the inferior angle of scapula is 
protruded and when the arm reaches 90 degrees of elevation, the humeral head will rotate to the frontal plane. 
The inside of the arm will face front (In short, the armpit faces forward). 


EXAMPLE OF 
2 ‘UPWARD ROTATION’ 


Q Downward rotation: Opposite of upward rotation. It is also a rotary movement of the scapula where the glenoid 
cavity faces downward. This rotatory movement often occurs when hands are clasped behind the back like the 
picture below. Downward rotation is the scapula’s rotatory movement, so do not to confuse it with depression, 
where the whole scapula is brought down. 


o 
‘DOWNWARD ROTATION’ MEDIAL BORDERS 
OF BOTH SCAPULAE 
COME TOGETHER 
INTO SHAPE "ii" 


As such, the humerus attached to the ‘shoulder girdle’ made up of the scapula and cia» 
can move in various direction— front, back and side to side. Also, the human body is 
symmetrical based on median sagittal plane. Thus, given the left and right movements, diferent 
combinations of independent movements become possible. 


ELEVATION 


PROTRACTION l 


That’s it! We have finally learned about the axis of our arms—the shoulder girdle and humerus. To 
fecap, it is the arm that gives expression to the upper body that is fixed by the thoracic cage. The 
humerus is greatly affected by the motion of the shoulder girdle, but this part is often covered by 
clothes and unnoticed compared to the movement of the hand. That is why it is useful to keep an 
eye on how this part moves when watching sports broadcasts. 


So... 
You ARE WATCHING PORN 
BECAUSE OF THE 
SHOULDER GIRDLE? 


IN AWOIYNY ISNOHANOLS 


HIFlip Up and Down, Forearm Bone (Radius and Ulna) 


Before moving onto the forearm, let's recall fond memories of our childhood. When we used to 
play with friends, there was a chant we sang before the actual game to divide the teams. That 


chant was... 


THIS CHANT 
DIVIDES TEAMS 
BASED PEN FLIPPING 


THE HAI 
EITHER PALM UP 
OR BACK UP. 


This chant was used to divide the teams. It was calleddedencchi in some areas. 'Dedencchi meant hand, 
sky, ground’ pronounced in Japanese. So, it means upside or downside. 


Please remember the chant, flip up or down. These words will appear frequently. Anyways, this 
simple chant played to divide teams consists of palm supination. A palm flip is a proverb that is 
often used to refer to a very easy task, just like the proverb we all know, 'piece of cake.' Just like 
what the proverb entails, hand supination is an easy and simple movement. However, just like 
the ‘flexion/extension’ movement, supination is a very useful and important movement for human 


survival. 


-..()&uT, THERE'S NO 
CHOICE BECAUSE IF 
OUR ARMS ARE FIXED 
IN ‘ANATOMICAL 
POSITION: --? 


IT WILL BE 
IMPOSSIBLE 


THESE SIMPLE 
ACTIONS, 


sigu! 
You SAY THAT 
EVERYTHING IS 
(MPORTANT!! 


= you want to understand how useful and convenient it is to be able to ‘flip up your pair. =r, 
72 play guitar, write or flip through the pages of this book with your palms facing forward (in 
anatomical position). In other words, if you cant flip your palm, many of the daily activities (jus: 
Tke the picture before) that we take for granted will be extremely difficult to perform. It is fair to 
say that flipping our palms is important, right? 


^s important as it is, the problem is that this movement is not that simple. If that's the case, 
^ere's a quick question! ‘Which part of the arm needs to rotate for hand supination?’ 


HAND (FORE-LIMB) USED TO 
BE A ‘MEANS OF TRANSPORTATION’ 


THAT'S TRUE, BUT IF 


DUH... You THINK ABOUT THE JUST LIKE OUR LEGS, 
IF You WANT ‘ORIGINAL FUNCTION’ OF 
TO FLIP YOUR HAND, OUR HAND, IT BECOMES 
You cAN JUST A DIFFERENT STORY. 
ROTATE 
YOuR WRIST, 
RIGHT? 


j VS AS 
SIMPLE AS 
THIS! 


[PIVOT JOINT] 
MOST OF THE 
TOYS WORK LIKE THIS. 


~ we consider the fact that our hands were originally used as a means of ‘mobility’ before it 

= ved to grab things, ‘flexion/extension’ movement is more important than the ‘rotation’ of wrist 
s. Therefore, the wrist is an ‘ellipsoid joint’ that is closer to a hinge joint, rather than a pivot or 

and-socket joint. For that reason, the wrist cannot rotate (refer to page 50). 


ULTIMATELY. 

IN ORDER FoR 

OUR HANDS TO ROTATE, 
THE ENTIRE ARM HAS 

TO ROTATE, 


THE WRIST CAN 
DO FLEXION OR 
EXTENSION 


IT CANNOT 
ROTATE 


(INSIDE) 


2 
INVERSION x 


HOW INOLS 


» everiheless, as | explained earlier, ‘hand supination’ is essential to humans. What a difficult 
= uation! In order to make the impossible possible, it became necessary to improve the forearm s 
Stuciure. 


First of all, we call the ‘palm up or down flip,’ in other words, the motionof ‘pointing the thumb 
down toward the median line or up laterally, ‘supination/pronation.’ In order for the forearm to do 
flexion/extension as well as 'supination/pronation,' it needs to consist of two separate bones. 


IN ORDER TO 
SUPINATE 


THAT'S WHY THE 
THE HAND 


PADUS IS A BIT 


THE FOREARM CURVED To 
NEEDS TO BE ENABLE 
pivtpep PRONATION, 
IN TO Two 


BONES. 


THE Two 
BONES 
BUMP AGAINST, 
EACH OTHER f 


SUPINATION PRONATION | 


As a result, the bone of forearm consists of two bones: the radius that is in charge of pronation 
supination and flexion/extension of the wrist and the ulna that is in charge of the basic flexion/ 
extension function of forearm. Thanks to these two bones, the forearm can be flexed and 
extended, supinated and pronated. 


Li TO WRAP UP, 
NV ELBOW FLEXION ELBOW ROTATION u 
IS ENABLED BY LE, PRONATION/ 
AND FLEXION THE ‘ULNA? SUPINATION 
4 l IS ENABLED BY 


THE ‘RADIWS,’ 


yp IN REALITY, THE WRIST IS 
` A CONDYLOID JOINT, 
BUT FOR CONVENIENCE 
VVE EXPRESSED IT AS A 
HINGE JOINT INSTEAD. 


THE AXIS OF 
WRIST FLEXION 


We already learned about the ‘flexion/extension’ movement before, so now we should also 
take a look at ‘supination/pronation.’ In order to do that, we will have to look at the shape and 


structure of the forearm first. Let's remember the outline we just covered and move on to the nex 
chapter. 


Win the Name of Ulna and Radius 


The picture on the side is a drawing of an actual 
forearm sample. 

But no matter how detailed the sample drawing, 
it is difficult to know what at this point is. 

We know that the bones are called ‘ulna’ and 
‘radius’ but other than that, they just look like two 
mismatched chopsticks standing side by side. 
At this point, it is difficult to tell which is which. 
Anyways, anatomy is not easy. 

However, the situation can get better when you 
learn the meaning behind the names. It is like 
learning the names and characteristics of two 
brothers who look alike. 


LSE, ON 
On. ] 
C bois WETTER 
AND You ARE DON&-JOON, 
THE PANTS POOPER 


"member when I first started to study art anatomy, | could not figure out why these bones 
ere named the way they were. Why are they called radius and ulna? 


THE COLORS 
IN ILLUSTRATIONS 
ARE JUST 
ILLUSTRATIONS, 


For your reference, bones are actually bright pink because the blood inside the skeleton is visible. 
The ‘white’ skeletons we are familiar with have been bleached. 


^ you know the origin and meaning of a name, it will be easier to memorize the terms. Now, let's 
cx at these bones that form our forearm. 
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Ms, 
wait! The origin of Anatomical Names 


In early 2000s, when I first started studying art anatomy, what we now call ‘ulna’ and 'radius' were still called 
by their Chinese names. The names were so difficult I was about to give up but I accidentally spotted a 
Chinese character dictionary covered in dust. Just like a person stumbling in the dark, I started to fumble 
through the dictionary looking for the meaning of the Chinese characters. 


GOSH, 

THE NAME OF THIS 
BONE HAD THIS 

MEANING? 


WAIT... 

WHAT ABOUT THE 
NAME OF THE MUSCLE 
THAT’S ATTACHED 
TOTHIS BONE? 


I was surprised to find that the names of the bones that I had a hard time memorizing had meanings to it. 
After learning the origins of these names, not only did the bones look different, but it was easier to connect 
the muscles associated with the bones. After realizing this I started looking at the meaning of different 
bones and muscles whenever T could. As a result, just by looking into the origin of their names, I could 
remember more facts about the subject itself. For instance, look at the example below: 


A BONE 


L estes D OKÓTTW » scapula 


(To DIG] = Shoulder bone 


A BONE 


aap RCO > APOE 


PROTECTING 


Mis ae ES (amor) ScAPULA 


ARMTSHOULDER [NOUN] 
: THE PART FROM THE + 
LOWER END OF THE NECK TO 
THE UPPER END 
OF THE ARM= CONNECTS 
THE ARM AND BODY 
(MEANING) 


» SHOULDER BONE 


Even though this is the case, because the anatomical terms are very specialized and difficult, the deeper 
you get into, the harder it is to find the 'origin' of the terms. So, in the beginning, it was very confusing but 
the more I studied, the more I could see the 'pattern.' 


GONVH'IAHV 


The following anatomical patterns are my own analysis. Therefore, I recommend only to those who are new 
to studying anatomy. 


Upper arm <-> lower arm 
The ‘location’ of the musculoskeletal parts Spina iliaca anterior 
is the key. Names often have descriptive superior <-> 
@ Location words such as ‘superior and ‘inferior, spina iliaca posterior 
‘anterior and ‘posterior and ‘medial’ and inferior 
"lateral." Medial, intermediate, 
lateral cuneiform 
A prefix is added to depict the ‘size.’ These 
parts are different sizes but they have 
@ Size similar functions. Just like the ‘location,’ it Pectoralis major > 
is common to add the ‘size’ to the name. If Pectoralis minor 
there is a ‘major then there will be a ‘minor 
nearby. It is fun to find each pair like this. 


The name contains information such as a 
specific shape, angle, area etc. Deltoid, 
6 Shape This naming pattern is more commonly Sternocleidomastoid, 
found in muscles than in bones. rectus abdominis, 
You can often guess what the muscles look latissimus dorsi. 
like just by the name. 
The name of the parts is often given 
7 based on a particular role or function. This Shoulder girdle, levator 
@ Function ] : H 
naming pattern is also more commonly muscle, sphincter muscle 
found in the muscles. 
The naming pattern alludes to an object or 
phenomenon. : " 
: . à : : Clavicle, ulna, radius, talus, 
@ Analogy It is often associated with unique features e Done, cheekbone: 
(main example: clavicle) as well as the 
shape of an actual object. 


As was mentioned earlier, anatomy is more about rote memorization. There are so many things to memorize. 
Most students who study anatomy have a hard time memorizing but just a few of the patterns that we've 
ntroduced above will greatly reduce such burden. 
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If you think about the process over the centuries that the human body has been dissected, observed and 
documented by countless scholars since the discovery of anatomy, you can imagine that there is not a single 
organ or part of our body that has been named randomly. 

Each of the names were probably created so that future generations and students would better understand. 
So, for a student interested in the field, it would be a good experience to learn the meaning behind each 
name. 


WHEN ! CALLED HIS NAME 


You WANT ME TO STUDY 


JUST AS | CALLED HIS NAME, - 
SOMEONE PLEASE 
CALLMEANAME — — 
THAT SUITS THIS HUE AND 
SCENT OF ME. 


This is random trivia information, but I owe this book's existence the words ulna and radius. Hail to ulna and 
radius! 


@ Ulna 


Before we look into the origin of the name ‘ulna,’ let's look at the function and appearance first. 
The ulna plays a vital role in how the forearm performs flexion/extension movement, which is the 
most basic movement of arms. The ulna is one of the two bones found in the forearm (the one 
toward the pinky finger). It articulates with the humerus to perform flexion/extension movement 
of the forearm. The ulna is approximately 22~24cm and longer than the radius and unlike the 
radius, the upper end is thicker, and it gets thinner towards the lower end. 


ULNA IN THE ULNA IS OFTEN 


CHINESE IS USED AS A SUBSTITUTE 
POREARM : ULNA 'cHEOK BONE,’ FOR A ‘RULER? BECAUSE 
CHEOK IS (TS AVERAGE LENGTH IS a qeu e 
APPROXIMATELY RELATIVELY CONSISTENT Y y 
COMPARED TO OTHER | / 
PARTS OF THE BODY. N 
CHILD OF 
THREE 
IR 
IR 


BASED ON HAN DYNASTY’S MEASUREMENT, 
CURRENTLY ONE CHEOK IS APPROX. 30,3cmM 


SIMPLIFIED 
JOINT 


OF ULNA 


USUAL POSITION 
(ANATOMICAL POSITION) 
— FOREARM IN SUPINATION 


ay 


CAPUT ULNAE 
(PLEASE BE MINDFUL 
THAT THE HEAD OF ULNA non 
ULNA IS LOCATED AT 
THE LOWER END) b E | aC 
(FRONT) (INNER) THE ULNA'S STYLOID PROCESS IS PROTRUDED, 


Compared to the radius which is in charge of both flexion/extension and pronation/supination 
movement, the ulna is the axis of a forearm. Therefore, the location of the bone does not move 
even during pronation/supination movement. 


Selow are ulna's specific names: 


8 Olecranon: Olecranon is the pointy 
bone at the tip of the elbow when we 
bend our arms. We often call this area AM 
the ‘elbow.’ It touches the Olecranon FOSSA 
fossa which is a deep triangular 
depression on the posterior side of 
the humerus. Also, the triceps brachii 
‘refer to page 355) is attached to this 
area therefore it is very protruded. 


ISDOH INOL 


WS Z 


VN 


THE BONE GETS 
CAUGHT THEREFORE 
IT DOESN'T 
BEND BACKWARD 

MORE THAN go’, 


N AWE 


@ From the back: Trochlear notch: It looks like a bird opening its beak. The trochlear notch hooks the humerus 
trochlear which enables flexion/extension movement 


CAPITULUM OF HOMERUS 


UU v m 


7 
CORONOID 
PROCESS 


es JOINT AREA OF THE (FROM THE BACK) 
HUMERUS AND ULNA 
(FRONT) 


Q Tuberosity of ulna: The front of the body is a rough eminence like a velcro which gives insertion to a part of the 
brachialis in order to perform flexion/extension movement. 


@ Body of ulna: The body of ulna is a triangular in cross-section. The interior corner facing the radius is the sharpest. 
The radius, which we will look into shortly, also has a similar cross-section. 


© Head of ulna: Even though it is called the head of ulna, the head is located toward the thumb. Normally (in 
supination position) it is not visible, but it is easier to spot it when the forearm is placed in pronation which is 
when the two bones of forearm overlap in an X-shape. 


o THE FOREARM IS NOT TWISTED 


> 4 
A g 
— 


LOCATION OF HEAD OF ULNA 


BODY OF ULNA 


THE HEAD OF ULNA IS 
CLEARLY PROTRUDED 


8 Styloid process: The name is derived from a stylus pen (styloid <- stylus). It is found at distal end of the neac c^ -~s 
and projects from the medial and back part of the bone. There's also a styloid process of the radius which we s 
learn in detail shortly. Ulna's styloid process is smaller in size, but it is positioned higher up compared to that of t^e 
radius which makes the hand's inversion easier. For more information on this, please refer to the explanation on 
styloid process of the radius. 


@ Radius 


This bone is called the ‘radius.’ ‘Radius’ in Latin means the spoke of a wheel, which this bone is 
*nought to resemble. 

As mentioned earlier, in anatomical position, both the ulna and radius are in parallel position but 
when pronated, the bones overlap in an X-shape. This is why the radius is slightly bent outward. 
As a matter of fact, the radius is in charge of supination/pronation movement. 


The average length of the radius is approximately 20~22cm and it gets thicker toward the distal 
end and holds most of the wrist. 


IT IS CALLED ‘wo Bone’ 


FOREARM: RADIUS 


IT IS CURVED Like 


A PADDLE, IN CHINESE BECAUSE 
IT RESEMBLES A 
So THAT IT WON'T 4 Paine (ne) 


ULNA DURING USED TO Row A BOAT. 


PRONATION, 


ARTICULAR 
CIRCUMFERENCE 


BECAUSE THE RADIUS 
RESEMBLES THE 
SPOKE OF A WHEEL 
IT IS NAMED ‘RADIUS’ 
IN ENGLISH TERM. 


THE STYLO 
PROCESS OF 
THE RADIUS IS 
ALWAYS ON 
THE THUMB 


AN (RADIUS) 
STYLOID 
(s PROCESS 
(RADIWS) ; 
STYLOID 
PROCESS 


ib | (SUPINATION) ^ (PRONATION) 
e 


(BACK) 


(FRONT) 


Unlike the upper ‘head of radius’ which is fixed, the lower part of radius (styloid process) 
changes position based on the supination/pronation movement. As the position changes. this 
might cause confusion but just remember that the styloid process of radius only follows the 
thumb. Below are the radius's main parts. 


ARTICULAR 
CIRCUMFERENCE 


@ Head of radius: The head of radius is attached 
to the capitulum of the humerus. Also, due to 
the ‘articular circumference’ which touches the 
ulna as a pivot joint allows both flexion/extension 
movement and pronation/supination movement. 


RADIUS ULNA PIVOT JOINT 


@ Neck of radius: It is a concaved part beneath the head of radius. 


Q Radial tuberosity: The protrusion is in between the neck and body of the radius. It is also where the tendon c* 


the arm’s major muscle ‘biceps brachii’ (refer to page 354) inserts. From ‘head of radius’ to ‘radial tuberosity’ is == 
upper part of the radius. 


e FIGURE OF RADIUS FROM THE TOP 


iT 

LOOKS LIKE THE 

GRIP OF RUE 
BAT. 


HEAD OF RADIUS [o4 


NECK OF RADIUS 
RADIAL 


(FRONT) (BACK) 


@ Body of radius: It is shaped like a bent bow facing towards the exterior. It has the shape of a triangular cross- 
section with three sides and three corners, as it holds several muscles that bends and unfolds the wrist and fings= 
Towards the thicker bottom, the triangular cross-section becomes more prominent. 


@ Styloid process: The radial styloid process is a projection of bone in the shape of a sharp stylus that stably wrens 


around the carpal bone. It is relatively bigger than the ulnar styloid process and extends downwards, restricting == 
‘eversion’ of hands. 


$05 7 
wait! Inversion and Eversion of the wrist : 


As we learned the height difference between the radial styloid process and ulnar Styloid process affects the 
angle at which the wrist bends toward or away from the body. These are respectively called ‘inversion’ and 
‘eversion.’ 3 

AS you can see in the illustration below the eversion angle toward the thumb direction is limited because of 
the radial styloid process. But the angle toward the little finger direction where the head of ulna is bigger 
because there is more space. This is what allows us to play guitar comfortably. 


IT I$ PREVENTED —, q 
BY THE RADIAL => 
STYLOM PROCESS 


THE RADIUS IS 
SLIGHTLY SHORTER 


EVERSION 


2 (TOWARD THE 
sies LITTLE FINGER) 
(TOWARD THE 
THUMB) 
20° 
LOCATION OF 
woo ee ULNAR ST YLo [7] 
STYLOW PROCES: PROSESS 
The reason why the wrist is designed to bend more towards the little finger than the thumb probably has to 
do with the use of our ‘hands.’ It is related to how humans used to walk on four limbs. 
VT IS DIFFiIcULT 
If we consider four-legged animals that You TRY no WALK ON 
u 
have to support their upper body solely with Mec cen d You i= 
their two forelimbs for the entire life, it is ANGLE OF "INVERSION" 
- IS BIGGER THAN 
a lot more comfortable and advantageous THAT OF ‘EvERSION,’ 
to have their forelimbs to open outwards 
rather than inwards. Without further ado, 
" you'll understand clearly if you try to hold 


the position or 'crawl' on your four limbs. 
To conclude, when walking on four limbs, 
It is much more efficient and stable when 
the forelimbs open outward to support the 
upper body. 


THIS IS MORE EFFICIENT 


At this point, there might be a number of readers that question ‘how are humans that stand upright and 
animals that walk on four limbs have to do with each other?' I totally understand why some people ask this 
question. It's only natural that most of us don't remember when we were babies that crawled on all fours. 
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© Pronation and Supination of the Forearm 


Let's try to recap the facts we learned about the forearm. 


. @ The forearm does ‘flexion/extension’ and 'supination/pronation' movement, . 
' @ The forearm contains two bones - ‘ulna’ and ‘radius’ 
Q The ulna is in charge of ‘flexion/extension’ movement of elbows, the radius is in 
charge of 'supination/pronation' movement, : E š 


lm pretty sure most of you have understood just by reviewing the facts about the forearm, but 
to be frank, when | was in school studying art anatomy, these simple facts were really confusing 
to me. If you look at the still arm, you get the idea, but once the forearms start to pronate and 
supinate back and forth, it is difficult to follow what's actually going on. 


9 QUESTION: WHICH ONE DEPICTS THE CORRECT CONNECTION OF THE HUMERUS AND THE BONE 
OF FOREARM? CHOOSE FROM THE FOLLOWING 


This was one of the questions from my ‘anatomy drawing final exam. 
| was able to answer after thinking for a long time but | still got it wrong. What is the correct answer? 


To be honest, numerous readers might refute that it’s not that important to know this in detail, 
but as a matter of fact, it is a very sensitive issue when it comes to drawing them. Why? Simply 
put, the muscles are attached to our bones. As a result, based on whether our forearm is in 
supination or pronation position, the appearance of the muscles attached to our forearm bones 
(ulna and radius) will change as well. Additionally, it is quite risky to confuse these two bones 
when it comes to drawing characters that need to have their ‘arms’ spotlighted. 


Study of Human Poses / painter 12, 2012 
In both illustrations, the character has his arms bent in. But on the left, the colored area shows the forearm in pronated 
position. On the right, the forearm is in supinated position. Observe how the forearm muscles change in shape 
depending on the position, 


-am going to go over the supination/pronation movement of forearms once more in case there 
= any readers that are still having problem understanding, like | did when | first studied art 
«stomy. There's no harm in going over once more for better understanding. 


The illustration on the left are the front and 
back where the ‘humerus’ and ‘forearm 
bone (ulna and radius)' are connected. 
You can also see how they are in 
supination and pronation respectively. 


Top illustration shows the differences 
between 'supination' when the wrist is 

in abduction (palms facing forward, 
anatomical position) and ‘pronation’ when 
the wrist is in adduction. 


FRONT 
(PRONATION) (SuPINATION) (PRONATION) 


JANVH WHY 


ISOOH INOITS 


HON AWOIVNY 


If you are still confused, try to imagine like below. 


JUST 
REMEMBER THAT 

THE RADIUS FOLLOWS 
THE THUMB. 


Basically, just remember that the ‘radius’ is in charge of ‘pronation’ movement, which always 
follows the ‘thumb.’ When the radius ‘pronates’ the ulna, our hand rotates inwards which naturally 
makes our thumb to face toward the body. When the palm faces forward, this state is called 
‘pronation,’ and ‘supination’ is the opposite of this. You might understand the theory but still get 
confused. Always remember the position of the thumb. 


yr 
=O 


f 


THE DIRECTION 
OF THE THUMB 
DETERMINES 
“PRONATION/ 
SUPINATION,” 


Just like the illustration above, if you clench your fist, unfold your thumb and then turn down your 
thumb with your fingerprint facing forward, it is in ‘pronation.’ If you turn over your thumb so that 
the nail faces the ground, it is in ‘supination.’ You just need to be able to distinguish the front 
and back of the thumb, then the problem will be solved. Why don't you take a moment and try it 
yourself? 


Lastly, the next illustration is a depiction of the forearm during ‘flexion’ changing from supination zc 
the pronation position. 


| 06 j : 
Wait! Oviaqinal Function of ulna and Radius. 


Tt is very clear that the ‘supination/pronation’ movement is possible because our forearm consists of two 
bones instead of one. But, this is not the only reason why our forearms are made of two bones. I know I 


have just spent a lot of time explaining about pronation and supination, but I need to mention that there 
is another fundamental reason why our forearms consist of two bones. But first, let's compare human 
forearms to another animals’ forearms. 


HUMAN HORSE DOLPHIN 


The exception of human arms, the basic position of animals is to have the back of their hands facing forward in 
the pronated position. In the case of horses, the ulna and radius are combined like a single bone but if you look 
closer there is a trace that shows they used to be separate bones. 


HON AWOLYNY ISNOMINOLS 


As shown in the picture, most animals also have two bones in their forearms just like humans. But they cannot 
make the pronation/supination positions. Primates such as monkeys, cats and mice that use their forefeet 
like hands are exceptions. This is for the same reason that animals don't have a clavicle (refer to page 288). 
In other words, this is to focus the forearm or the forefoot on the purpose of walking only. The forearm 
is made of two bones to cushion the impact of hitting the ground when walking or jumping, and also to gain 
momentum. 


IF THE STRUCTURE IT MITIGATES THE AND ALSO CREATES o'a 
IS Like THIS IMPACT MOMENTUM 


We are going to look at this in detail later but human's lower legs or the shanks also consist of two bones for 
this reason. That is why the shank is made of two bones, even though it cannot pronate or supinate 


Also, having two thin bones is much lighter and sturdier than just one thick bone. Two bones provide more 
space for muscles to attach so they are useful in many ways. 


In the meantime, humans evolved their forearms out of need. Of course, there may have been side effects, 
but the desire for survival is extremely powerful enough to change many things. 


Carrying Angle of Forearms X O 


It is not easy to spot the carrying angle of 
forearms as it is very subtle, but if you are an 
observant person, you will have noticed that 
the angle between the forearm and upper 
arm is slightly bent outward. It is not straight, 
during supination (refer to page 331). FOREARM 

‘Supination’ is the rotation of the forearm 

and hand so that the palm faces forward. 

Moreover, when your arms are held out at 

your sides and your palms are facing forward, NN 
your forearm and hands are 


UPPER ARM - 
APPROX. on ne 


NY vf 


about 10 degrees away from your body. This slant is called the carrying angle of the eipov 


the arms stick out from the body like that, it's convenient to carry objects with one hand. Aso 


the name ‘carrying angle’ was given as it creates space when forearms are put together, max ^c 
feet it easier to hold something. 


288) 
earm 
> gan 
THIS IS CONVENIENT 
FOR CARRYING SMALL 
PARTICLES Such AS 
Although, the word ‘carrying’ was added to the term, the ‘carrying angle’ would not have been 
formed solely for the purpose of lifting objects from the beginning. It is relatively recently that 
the arms of human beings deviated from the role of the foot. So, why and how did this carrying 
T angle come about? To find out why, let's compare it to the forepaw (arms) of other four-legged 
animals. 
rere FOUR-LEGGED ANIMALS’ HUMAN ARMS ARE 
ALSO ‘PRONATED’ 
: IF You THINK ABOUT IT, 
THUS, THEIR FOREPAWS ARE r TE WE CAN'T SAY THAT THE 
CLOSER TO BEING A RAEM won: TE ULNA, 
ects. VERTICAL AXIS. AND RADIUS PARALLEL IS 
— BASIE POSTURE 
‘OR HUMANS, 
Cà BUT, IT IS EASIER 
E" ros 
SUPINATED POSITION. 


As we have just learned, the basic posture of most four-legged animals’ forepaw is to be in 
‘pronated’ position where the ulna and radius overlap in an X-shape. The upper and lower paws 
are almost vertical. The two forelimb bones, instead of being parallel, cross each other in an 
X-shape to support the weight of the torso when walking. This applied to humans as well when 


they used to walk on four legs but as soon as humans started to stand, big changes happe^ 
to the arms. 


D 


AS SOON AS HUMANS 
STARTED TO ‘STAND’ 
WE STARTED TO USE 


CREATES 
AN ANGLE 


‘CARRYING 
ANGLE 


DURING 
SUPINATION 


1 
1 
Li 
Li 
1 
1 
1 
1 
1 
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i 
1 
1 
1 
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HUMAN ARMS WERE ABLE To 'SUTINATE' 
AND IN THE PROCESS THE ‘CARRYING ANGLE’ WAS FORMED. 


After humans started to stand on two feet, the carrying angle developed naturally once the 
need to ‘supinate’ led to the rotation of radius based on the ulna that is in charge of supination. 
As mentioned earlier, being able to actively use our hands (being able to pronate and supinate 
the forearm) is a necessary part of human survival. Ultimately, | think the ‘carrying angle was a 
bonus added because of humanity's desperate desire to survive. 


Q Carrying Angle, the Secret Key. 


In a way, the slightly curved arm is a little deformation, but the effect of this small difference on the 
human form is more significant than you might think. 


Lets first look at the illustration below. On the far left is the ‘basic form’ and (D and @ have differe-- 
arm shapes. Among © and ©, which do you think it more masculine or feminine? 


<BASIc FORM» © 


à OA 


ALSO APPLES 


7 pretty sure most of you think © as masculine and © as feminine. To tell you the answer 

= Decause women have a larger and more acute carrying angle than men. Anatomically, men 
—rying angle is approximately 0~15’ and womens carrying angle is approximately 10-20. 
en why do women have a more acute carrying angle than men? 


HMMM... ISN'T IT BECAUSE 


THAT HAS To Do 
WITH THE ACTIVE 
USE OF OUR 


— course, the carrying angle was formed due to the increased role of hands. But the difference 
— size of the carrying angle between men and women is due to a more fundamental reason. 
rst. it is essential to figure out which part of the body is most different between human and four- 
—39ed animals. That part is... 


“es, that's right. We learned that in the case of humans that have to stand upright, the pelvis 

= much bigger in order to support internal organs pressing down. As we started to stand, the 
cation of our arms also changed. In conclusion, the angle of our upper/forearm or the carry ^c 
angle was affected by the size of the pelvis. 


IN AWOLYN 


NOTHING BLOCKS BUT AS SOON AS 


HUMAN EVOLVED 
TO STAND, THE 


FOUR LEGGED 


HUMAN ARMS 
ANIMALS HAVE NO ANIMALS WHEN 

REASON To HAVE A a 
CARRYING ANGLE, 


STARTING POINT 
(ScATULA) 


FOREPAW’S 


In particular, women’s pelvis is wider and bigger than that of the men because women’s pelvis 


is adapted for child bearing. That is why the angle of the ulna and the carrying angle changed 
according to the curve of the body. 


Therefore, although the carrying angle was formed due to the forearm's pronation/supination 
movement for both genders, the difference in the carrying angle between female and male 
exists due to the shape of the axial skeleton. 


MEDIAL EPICONDYLE OF 
HUMERUS (5 


ET 
a 
: S 
ONVH'IAWV 


MOST MEN HAVE 
A GAP BETWEEN 
J FOREARMS. 


I, TRY HOLDING THE TWO ARMS TOGETHER 
ATTACHING THE MEDIAL EPICONDYLES 
LIKE THE PICTURE ABOVE, 


—* course, this experiment doesn't apply to everyone as there's always a difference between 
iduals. But it applies to people in general. So, do not worry if male readers can do the 
€ position or female readers can't. This variation in the carrying angle between male 
33 female emphasizes the fact that the male body is an inverted triangle shape and that the 
"ale body is a triangle shape. Inevitably, the difference in male and female body types has a 
—3n'ficant effect on arm strength. 


IF THE 
CARRYING ANGLE 
IS cLoSE To 
TERTENDICULAR. 


THERE'S NO 
EXTRA ENER&Y 
USED To LIFT 


THE ENERGY To 
LIFT THE FOREARM 
IS WEAK. 


=m a mechanical point of 
ew, it is more efficient to lift 
~eavy things with our arms held 
za: ght rather than with the 
275 slightly curved to the side. 
 —erefore, because the angle of 
“e male arm is closer to being 
—erpendicular, men tend to have 
Songer arms than women. 


VISUALLY EMPHASIZE 
THE CARRYING ANGLE. 


=s a result, men who want to 
“oo stronger or women who 

vant to look delicate can use 
“eir carrying angle for visual 
gSect. 
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MEN MIMIC 


Obviously, the carrying angle has a significant effect on the body language and culture. You can 
easily relate to this if you think of how comedians on television imitate the opposite gender. 


THESE ARE TYPICAL 
POSTURES OF MEN AND 
WOMEN BASED ON YOUR 
INTRINSIC BEHAVIOR. 


How —2à 


WOMEN. 


That being said, those who have a job of visually expressing the human body must be aware of 
the phenomenon of the carrying angle. If you have understood the characteristic of the carrying 
angle, you will be able to summarize the visual points in relation to the human anatomy like the 


following. 


IF | EXAGGERATE 
THE CARRYING ANGLE 
ALITTLE, | couLD 
SIMPLIFY THE DRAWING 
LIKE THIS, 


mem mm emeerece enw ese Oe 


' MALE: THE ARM FOLLOWS Ti 
: FIST (HAND) i 


THE ARM 


Though one thing I'd like to add is that the ‘carrying angle,’ along with most of the other 

landmarks on the body, is not the absolute standard for gender classification. There are cases 

where the opposites apply in real life, so it's hard to generalize it. But the ‘carrying angle’ was 
«e a secret key for the artists who had to use ‘single image’ to express men as more masculine 


and women as more feminine. 


e owing examples are typical postures based on gender drawn using the carrying angle 
serve the angles in each picture and try observing various circumstances and situations 
er than these examples. 


When posing for a photo 


«Female» 


en running 
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«Female» 


MLet’s Draw the Arm Bones 


It is once again time to try our hand at drawing. The subtitle of this book is ‘For All Those 

Who Draw.' | am aware that many of the readers are new to drawing. Despite this, | keep on 
encouraging you to draw not because | am an illustrator but because drawing is an act of ‘record 
first and firstly before being an act of ‘art.’ Let's take a look at the picture below. 


l'm sure that even those unfamiliar with drawing have seen this wall painting. If you take a close 
look at the characters in the ancient Egyptian wall paintings, the bodies face forward, head anc 
feet are in profile, and eyes face forward. The characters are two-dimensional and do not reflec" 
the actual human body. At first, you might think that ancient people lacked knowledge about 
the human body but they actually already had the technique to make mummies. Then, why dic 
ancient Egyptians draw their characters in this way? 


THESE WALL PAINTINGS 
WERE USED AS ‘CHARACTERS,’ 
AND IF THEY WERE To BE USED FoR 


SO, | GUESS THESE CHARACTERS WERE 
USED TO RELAY INFORMATION BY 
COMBINING PERSPECTIVES 
OF THE BODY THAT DEPICTED BODY 
FEATURES MOST EFFECTIVELY. 


RECORDING PURPOSES BY MANY PEOPLE, 
THE CHARACTERS NEEDED To BE CONSISTENT. 


ee You! © © 
Wu ARE You WRITING 
TERS 


‘Law of Frontality’ is a drawing technique that depicts the concept rather than the actual shape. 
An example of this law is Picasso's paintings that show multiple perspectives at the same 

time. You might have also encountered this concept in math class when you drew a regular 
nexahearon that ignores perspective to calculate the surface area. 


FROM ART PERSPECTIVE, 
THE PICTURE ON THIS SIDE 
IS INCORRECT, BUT THEN ‘PICTURES’ 

ARE NOT REAL EITHER. 
ALL PICTURES ARE UNREAL. 


VANISHING 
POINT 


IF PICTURES ARE 
NOT REAL TO BEGIN WITH, 
1 DON’T NEED TO WORRY 
ABOUT DRAWING 
SOMETHING WRONG. 


TRESULAR HEXAHEDRON IN ART ] (REGULAR HEXAHEDRON IN MA 


= Law of Frontality’ comes useful when relaying messages and also for the artist to 
derstand a concept. So, it is not always important to draw something ‘accurately and 
=autifully.’ You will feel less pressure while drawing if you think of drawing as a means of 
=cording something that cannot be recorded in letters. We will now draw the arm bone. Don't 
ink of it as drawing a piece of art but drawing for record’s sake. So, don't feel pressured and 
xs begin. 


Drawing the Front of the Arm Bones 


\ D 
SUPERIOR BORDER A (AcROMION) 


MI- 


01. In order to draw the shoulder girdle we have to draw the 
scapula first. Based on the thoracic cage, the shoulder 
girdle extends from suprasternal notch to the tenth rib. 
In other words, it is best to draw the shoulder girdle 
about half the size of the vertical length that connects to 
the bottom end of the thoracic cage. 


At the end of the lateral border of the scapula, don't 
forget to mark a spot for the 'glenoid cavity where t^e 
humerus fits. 


HON AWOLYNY ISQOHANOLS 


CORACOID PROCESS ACROMION 


02. Start by drawing a coracoid process, shaped like a bird’s beak, just above the ‘glenoid cavity.” When you c 
the acromion, start from the back of the scapula and then turn toward the front. Then draw the clavicle 
which connects the manubrium of sternum, and you will have completed the shoulder girdle. Please be 
mindful of the ‘sternum,’ the joint where the clavicle and manubrium of sternum meet. 


INTERTUBERCULAR 
GROOVE 


DELTOID 


TUREROSITY e 
LATERAL 
EPICONDYLE. ^ Mv 
EPICONDYLE 
CATITULUM TROCHLEA 


03. Now that the shoulder girdle is ready, it is time to draw the humerus. Based on the thoracic cage, the lenas 
of the humerus is similar to the length from suprasternal notch to the tenth rib. Thus, the lower part of the 
humerus, which is connected to the scapula, is positioned slightly lower than the lower part of the thorace 
cage. Remember to check that the medial epicondyle is more protruded than the lateral epicondyle. 


Aa 


# (RADIUS) 
STYLOM PROCESS 


04. This time, lets draw the bone of the forearm. The forearm is made up of two bones and it is slightly shorter 
than the bone of the upper arm (refer to the picture). First, draw the ulna which allows movements of flexion 
and extension. Then, draw the radius which allows rotation movements. 

In addition, pay attention to the fact that the styloid process of the ulna is lower compared to the styloid 
process of the radius. It will look more natural if you draw the styloid process slightly outwards due to the 
angle (carrying angle) between the upper and forearm. 


05, This is a complete figure of the arm 
structure including the hand bones. 
Let's compare the difference between 
the carrying angle when the forearm 
is pronated and when the forearm is 
supinated. 


As a reference, the length of the hand 
bone reaches about 1/2 of the femur. 
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ODrawing the Side View of Arm Bone 


md 


01. Draw the basic shape of the scapula which covers 
the thoracic cage. It is toward the back of the 
thoracic cage viewed from the side. 


Just like the previous process, the entire height of 
the scapula should be about half the height of the 


thoracic cage. 
GLENOID cAVITY SPINA ScAPULAE 
ACROMION 
CLAVICLE 
LATERAL BORDER \ 


02. Draw the glenoid cavity at the lateral vertex of the clavicle for the head of the humerus. Along the lower side 
of the glenoid cavity, make sure to illustrate the thickness of the lateral border. 
Once that's taken care of, if you draw the spina scapulae as well as the clavicle connected to the spina 


scapulae, you will be done drawing the ‘shoulder girdle.’ 
As you can see in the last picture, if you sketch a shadow right below the spina scapulae, the protrusion of the 


spina scapulae will look more vivid. 


CAPITULUM OF 
HUMERUS 


OLECRANON 


ARTICULAR 


ULNA CIRCUMFEREN 


> cones 
iz 
03. First, draw the humerus. The humeral trochlea that connects the forearm at the bottom of the humerus 
protrudes toward the front. Afterwards, draw the ulna and radius in order. Please pay attention to the point 
t c where the olecranon of the ulna is connected to the humeral trochlea. Please also pay attention to the 
prc e position where the capitulum of humerus connects to the articular circumference of the radius. 


04. This is a complete figure of the arm 
bones, including the hand bones and 
femur. 


The position of the entire arm depends 
on the movement of the scapula. Please 
refer to page 314 to learn more about 
the movement of the scapula.) 


ca) RIALS 


© Drawing the Back View of the Arm Bone 


ARTICULAR SURFACE 
OF ACROMION 


SPINA ScAPULAE 
ACROMION 


01. The process of drawing the back view is the same 
as drawing the front (page 343). 


The important point is to show that the spina 
scapulae, (obliquely crossing the scapula), and 
clavicle (slighting visible in the front) are connected 
to the acromion which is also connected to the 
spina scapulae. 


02. Draw the humerus which touches the glenoid cavity 
of the scapula. 


Express a deep triangular depression for the 
olecranon fossa. Also show the protrusion of the 
medial epicondyle that is slightly more protruded 
than the lateral epicondyle. 


LATERAL 
EPICONDYLE 


EPICONDYLE 


OLECRANON FOSSA 


CARRYING 


ANGLE 


cAPUT ULNAE 
(STYLOW PROCESS) 


a 


RADIUS (STYLOID PROCESS) 


03. When drawing the forearm, draw the 


ulna first, then the radius. 


Compared to the caput ulnae (the 
bottom most part of the ulna), the 
styloid process (the bottommost part of 
a radius) is lower. Therefore, the range 
of eversion/inversion movements of the 
wrist is more restricted on the lateral side 
than the medial side (refer to page 329). 


SUPINATION 
(ANATOMICAL 
POSITION) 


04, The drawing is complete. Just like the 


front view, let’s pay attention to the 
figure of the forearm and how the 
radius covers the ulna when it changes 
from supination to pronation position. 
Also note that the caput ulnae is 
relatively more laterally protruded. 


Please refer to the next chapter to learn 
how to draw the hand bones. 
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Arm Muscles! 


muscle. 


DELTOID 


BICEPS BRACHII 


BRACHIALIS 


d j E 

ta p 
BRACHIORADIAL RA 
j ZA NS 
PRONATOR 
/ PALMARIS 

TERES LONGUS 


RADIALIS 


The Figure of the Entire Arm Muscles 
These are the names and figures of the arm seen from the front, back, inside and lateral view. It 
looks complicated since there are many long and thin muscles compared to the wide muscles 
of the body, but it is not very difficult if you understand the principles. We will delve into each 

muscle in detail but for now, let's try to match the name, meaning and appearance to each 


FLEXOR CARPI ULNARIS 
ULNARIS 
LATISSIMUS 
FLEXOR CARP! 
FLEXOR CARPI ORS! ULNARIS 


SUTRASTINATUS 


DELTOID 


INFRASPINATUS 


TERES MAJOR 


TRICEPS BRACHE 


ANCONEUS 


EXTENSOR CARPI 


BICEPS BRACHII 
TRICEPS 
BRACHII 


BRACHIALIS 


BRACHIORADIAL 


PRONATOR TERES 
FLEXOR CARPI 
ULNARIS 


RADIALIS i d 


PALMARIS LONGUS 


FLEXOR DIGITORUM 
SUPERFICIALIS 
EXTENSOR 
DIGITORUM 


FLEXOR RETINACULUM 


BRACHIALIS 


BICEPS BRACHII 


BRACHIORADIAL 


EXTENSOR 
CARPI RADIALIS 
LONGUS 


EXTENSOR 
CARPI RADIALIS 
BREVIS 


ABDUCTOR POLLICIS 
LONGUS 


ABDUCTOR POLLIcIS 
BREVIS 
EXTENSOR POLLICIS 
LONGUS 


QNVH'IAHV 


HYNY ISDQOHINOIS 
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il The Image of the Arm 


lm sure that people studying art anatomy are probably most interested in drawing arm muscles. 
That's because the arms are the second most exposed part of the body after the face and also 
because the arms play a big part. Usually, when we think of ‘muscles,’ the first thing that comes 
to mind are our arms. For these reasons, we have to give much attention to arms when drawing 
figures. 


THE ARM IS THE MOST 
VERSATILE PART OF OUR BODY. 
IT IS ALSO VERY VISIBLE, 
THEREFORE, THE ARM PLAYS AN 
IMPORTANT ROLE IN FORMING 
A CHARACTER, 


FASHION: ++ NO, 
THE COMPLETION OF 
COOLNESS BEGINS WITH 

FIRM, STRONG ARM 
MUSCLES! 


THAT IS WHY 
WE TRY OUR BEST 
TO DRAW THE ARM 
MUSCLES 
TO THE BEST OF 
OUR ABILITY. 


When | first studied art anatomy at school, | had the hardest time with ‘arm muscles.’ Since 
there's a lot of movement involved, there is a lot of joints and muscles which make it more 
complicated. The worst part is that depending on the forearm’s movement (pronation/ 
supination), the shape of the muscles varies. My head was about to burst before my 
presentation. 


LET'S SEE, SEOKGA WILL THIS IS DRIVING ME NEXT DAY--- 


PRESENT ABOUT THE ARM 
MUSCLES IN THE { ENDED UP DRAWING 


MUSCLES ON MY ARM. 


CRAY--- 
N SUPINATION Menos 


| DON’T UNDERSTAND! * PRESENTATION ON ARM MUSCLES 


SURPRISINGLY, IT’S EASIER TO UNDERSTAND THIS wA 


Time has passed since, but to be frank, the arm and hand muscles are still confusing to me 
guess it's difficult to fully master them but don't worry too much. While the body's trunk muscles 
we studied earlier were bigger and wider, making it difficult to guess their functions, the arms 
ere mainly formed by rope-like muscles that drag and pull. As such, it is relatively easier to 
*gure out their movement and function. 


TS THE T THIS IS TOTALLY BASED ON FRONT AND 
LexoR ETOM MUSCLE, DIFFERENT FROM BACK OF THE ARM, 
iF You PULL, WHAT | SAW IN THE AREA OF 
THE FINGERS Move. FLEXOR/EX TENSOR 
E FLEXION or MUSCLES GETS 
FOREARM. DISTINGUISHED, 


FLEXION OF 
FINGERS, 


(3)rLExtou OF PALM. 


@E*TENSIon oF 


@ EXTENSION OF BAcK OF 
FOREARM 


HAND AND FINGERS 


Sut there's one thing you have to be careful about when studying arm muscles (actually this 
applies to other parts too). You can't separate the muscles of humerus, forearm and hand. For 
msiance, the muscles in charge of moving our fingers extends to our forearms and hands, and 
muscles that flex the forearm extend to our humerus and forearm. This is why when studying 
arm muscles functional classification is the most important point to remember. Even if you don't 
understand my point, turn to next page. 


IT’S EASY To UNDERSTAND 
HOW OUR ARM WORKS 


EVEN THOUGH 


SE THEY ARE A ROPE IS TANGLED 
Nes THE hare ES IF You KNOW THE START 
ARE CLOSE To A AND END POINT, YOU'LL 


‘STRAIGHT Line,’ UNDERSTAND HOW IT 


= 
EETA 


—— 
FLEXION 
q 


IS 


N AWOLVN\ 


ilMajor Muscles of the Arm 


Q Muscles that lift the entire arm : Deltoid and coracobrachialis 


The coracobrachialis is attached to the inner arm starting from the ‘coracoid process’ on the inne 
side of scapula. The coracobrachialis muscle is used to rotate the arm internally. The deltoid 

attaches at the clavicle and spinous process of the scapula. Simply put, the deltoid muscle wra 
around the upper arm which allows you to abduct your arm. The coracobrachialis is hidden but ~ 
visible beneath the underarm when you raise your arm. 


Q) DELTOM 


CORACOBRACHIALIS 
RAISES THE ARM 
INWARD. 


Lg 
: 


CORACOBRACHIALIS 
IS CLEARLY VISIBLE 
ENEA 


WHEN You RAISE 
You. ARM. 


@ Muscles that flex the entire arm : Brachialis, biceps brachii, brachioradialis 


These muscles are not only the strongest but also visually stand out the most because they 
are responsible for the most basic movement of the arm ‘flexion.’ The bicep is the most famous 
muscle as it is called the epitome of muscles. At the same time, it is important to know why this 
muscle is bifurcated. 


BRACHIALIS ATTACHES 
TO ULNA ANDBICEPS 
"BRACHII ATTACHES 
TO RADIUS TO PULL 

STRONGLY, 


@picers | ( CY 


RAHAS Brac | / 


CROSS-SECTION OF MOVEMENT j 
* AN UPPER ARM. DIRECTION 


THE ULNA. 


= brachialis and biceps brachii are the muscles that are in charge of raising the forearm, the 
-7cradialis aids these muscles to flex the forearm at the wrist. This muscle is less known, 

= is important when it comes to drawing the arm as it determines the shape of the arm and 

> e function of this particular muscle is as important as that of the brachialis. 


N Si 
€T IS SIMILAR TO ) 


THE PRINCIPLE OF 
(FIXING SHELVES ON, 
WALLS: -> 


BECAUSE THE TENDON 
OF BRACHIALIS IS 
ATTACHED TO THE TOP 

OF THE FOREARM, 
IT RECEIVES STRESS. 


I. IT AIDS BICEPS TO 
RAISE THE FOREARM. 


MORE IMPORTANTLY, 
IN TERMS OF ART ANATOMY, 
THIS MUSCLE IS CRUCIAL AS 

IT FORMS THE CURVE ON 


SuPinATion & i PRONATION 


a 


Muscles that extend the entire arm: Triceps brachii 


other really important muscle along with the biceps is the triceps. Contrasting to the function 
me muscles explained earlier, it is responsible for extending the arm. No matter how hard is 

™ *ex than ‘extend,’ because this muscle has to handle three muscles alone, this muscle has 

se origins of support. 


JUST LIKE THE MUSCLES 
WE WENT OVER 
TRICEPS BRACHII PLAYS AN 
IMPORTANT ROLE IN TERM: 
OF OUR UPPER-ARMS, A 


THE MIDDLE AS IT PASSES 
THE ELBOW JOINT AND 

ATTACHES TO THE 

UPPER ULNA. 
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O Muscles that rotate the entire arm: Supraspinatus, infraspinatus, teres minor, teres major, 
subscapularis 


These muscles are responsible for pulling and pushing the arms back and forth. Based on the 
location, appearance, and role, these muscles can be categorized as superficial muscles of the 
back (trapezius, latissimus dorsi). However, because the origin of our arms in the scapula, let's 
just include these muscles under the category of arm muscles. Of course, these muscles are 
easily visible in the back of athletes who use their arms a lot. 


@ 
SUBSCAPULARIS 


INFRASPINATUS 


SPINA SCAPULAE 


SUPRASPINATUS 


TO RECAP, 


= 
THIS IS WHAT = 
IT LOOKS Like, 
(Guess T Yo 
HAT’S BECAUSE 
THOSE MUSCLES 
; WORK TO 
`N ROTATE 
=" , met THE ARM. 
-ANFRASPINATUS "á 
DN " HOW THE 
MUSCLES ATTACH TO 
THE INNER PART OF 
THE HUMERUS. 
LATISSIMUS DORSI 
"d 


*TERES IN LATIN MEANS ‘Round’ 


or. G Muscles that rotate the forearm: Pronator teres muscle, Pronator quadratus muscle, 
supinator muscle 


d [SUPINATION] [PRONATION] 
: These muscles allow the forearm to do 

‘pronation/supination.’ 

PRONATOR TERES 

| It obviously requires more strength to make 

the ulna and radius overlap in an X-shape 

(pronation) rather than keeping them parallel 

e in supination position. Therefore, there's only RATS 

—— one pronator muscle whereas there are two 
—— supinator muscles to perform the movement. 


© Muscles that flex the fingers: Flexor digitorum profundus, flexor pollicis longus, flexor 
digitorum superficialis muscle 


These muscles are in charge of flexing the fingers but because these muscles are attached to 
the arms and not the hands, they are called ‘extrinsic muscles.’ The hand requires enormous 
strength to grasp things, so the muscles extend to the tip of our fingers as two layered muscles— 
superior and inferior layer. As these are very powerful muscles, they are thick and wide enough 


— 4 
T Wem to make up almost half of the muscle in the forearm. 
PD -— 
n= 
Lo 
E | RIOR LAYER] ~> ) [SUPERIOR LAYER] MEDIAL EPICONDYLE 
— 

[CROSS SECTION OF 
FLEXOR DIGITORUM 
SUPERFICIALIS 
FLEXOR DIGITORUM 
FLEXOR POLLICIS PROFUNDUS 
LONGUS 

EM 


FLEXOR. DIGITORUM 
SUPERFICIALIS 


@ Muscles that flex the wrist: Flexor carpi ulnaris, palmaris longus, flexor carpi radialis 


Flexing the wrist requires as much strength as flexing the fingers, so these muscles cover both 
sides and mid-part of the forearm and stretch to the carpal bones. The attachment points of 


these three muscles are all different but please bear in mind that these muscles all start from the -a4 
medial epicondyle of the humerus. cue 
MEDIAL f£ =~ THIS IS A STUDY TIP 
EPICONDYLE CS FOR You To EASILY 
MEMORIZE THE FLEXOR 
MUSCLES OF THE 
FOREARM. 
FLEXOR 
. CARPI 
ULNARIS 
You cAN SEE THE 
TENDONS OF @,@ when 
You cLENcH YOUR 
FIST STRONG, 
PALMAR 
ATONEUROSIS 
(INVESTS cS 
"MÀ THE MUSCLES OF cT 
j 
© Muscles that extend the fingers: Extensor digitorum, (extensor digiti minimi, extensor 
indicis) 

As mentioned earlier, the flexor muscles of fingers work together as a two-layered muscle. However, QW 
it is actually the extensor digitorum that is solely in charge of extending the fingers. Of course, we E 


have the extensor digiti minimi and extensor indicis that extend the little and index fingers respectively 
but they are only there to aid the extensor digitorum. It will be enough to just remember the 'extensor 
digitorum' that becomes visible when you bend back the four fingers. 


-— LATERAL 
EPICONDYLE 


THE STRONGEST 
MUSCLE AMONG 
THE MUSCLES, 
THAT EXTEND 
THE FINGERS 


THE 

.| | EXTENSOR DIGITORUM 
|| [TENDON BECOMES VISIBLE 
| WHEN You BEND BACK 
THE FINGERS 


LATERAL LIKE THIS, 


EPICONDYLE 


© Muscles that extend the thumb: Extensor pollicis longus, extensor pollicis brevis, abductor 
pollicis longus 


Do you remember how | left out the ‘thumb’ when we studied the phalanges? Our thumb is a soec 
*nger so, the muscles that control our thumbs are independent of the extensor digitorum and that 
makes it special. In particular, the anatomical snuff box formed by the extensor pollicis longus and 


«tensor pollicis brevis is an important milestone on the hand 


‘ANATOMICAL 


SNUFF BOX’ 
EXTENSOR -IT IS WHERE THE 
POLLICIS RADIAL ARTERY 
LONGUS RUNS THROUGH 


ABDUCTOR 
@ POLLICIS 


‘SNUFF’ IS A POWDERED 
TOBACCO THAT IS 
INHALED OR “SNUFFED” 


j INTO YOUR NOSE, 
WA /@ extensor i 
WW POLLICIS BREVIS 
E. X CET 
B THE RIGHT SURFACE 


‘ANATOMICAL 
SNUFF Box’? 
EXTENSOR 
POLLICIS 
LONGUS 


@ TENDON oF THE 
EXTENSOR POLLICIS 
BREVIS 


®@ Muscles that extend the wrist: Extensor carpi radialis longus, extensor carpi radialis brevis, 
extensor carpi ulnaris 


= ihe muscles in charge of flexing the wrist start from the medial epicondyle of the humerus, 
e muscles in charge of extending the wrist start from the lateral epicondyle and stretch out to 
e back of the hand. Although it is relatively thinner than flexor muscles, it is more visible in the 
ems. 


LATERAL EPICONDYLE 


i 


Q) EXTENSOR 
CAR?! RADIALIS 
BREVIS 


@ EXTENSOR ( 
CARPI 
ULNARIS 


MUSCLES OF 


a 


INVITE INH 
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ilShape of the Arm during Pronation/Supination 


Just like we examined earlier, the forearm's extensor muscles are very visible, so it is very 
important to observe how those muscles change in shape during pronation/supination. It loc 
pretty convoluted at first glance, but it is not as complex if you observe based on ulna and 
brachioradial that are the boundaries of the flexor and extensor muscles. 

The shapes below are essential in expressing the arms more effectively, so take a careful loc 


THE HUMERUS 
ROTATES LITTLE 
BY LITTLE 
TOGETHER 


[SUPINATION 
-ANATOMICAL POSITION] 


BRACHIORADIAL 


EXTENSOR 3 ULNA FLEXOR CARPI STYLOID 
CARPI RADIALIS ~~ THERE'S A REASON = ULNARIS PROCESS OF ULNA 
BRACHIORADIAL TWIST THEIR ARMS ns (IT GETS PROTRUDED 
: A f -— WHEN IN PRONATION 
, POSITION) 


@Let’s Attach the Arm Muscles 


T^y. it is time to attach the arm muscles one by one. Arms and legs consist of long muscles. 
ws, it may be easier to understand the functionality of each muscle but it is not easy to 
serstand the overlapping muscles just by looking at a two-dimensional drawing. For that 
*=250n, this time, we will take a look at the muscles not only from the front and back but also from 
T€ nner and lateral angles. If there are two or more muscles in one picture | will describe the in 
e order of upper to lower muscles. 
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. triceps brachii 
muscle 


02. subscapularis/teres 
major muscle 


€ bones of free upper 
limb | 


| 03. latissimus dorsi |. 04. coracobrachialis 
| muscle | muscle 
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09. Removal of biceps brachii | 


| 
| 
I 
| 06. brachialis muscle 
| 
1 
| 
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. supinator/pronator | 12. pollicis longus/flexor digitorum | 13. flexor digitorum 
quadratus muscle i profundus muscle | superficialis muscle 


14. palmaris longus/flexor carpi | 15. pronator teres/flexor carpi 16. Brachioradialis - 
ulnaris muscle | radialis muscle | Completion 
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O Right bone of the free | 
upper limb from the | 
back 


03. brachioradialis/extensor 
carpi radialis longus 
muscle 


01. flexor carpi ulnaris muscle 


02. extensor carpi radialis 
brevis muscle 


04. Abductor pollicis 
extensor hallucis breve 
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Extensor indicis, extensor — | 06. extensor digiti minimi/extensor| 07. extensor carpi 
pollicis longus | digitorum muscle | ulnaris muscle 


anconeus muscle | 09. coracobrachialis muscle | 10, supraspinatus/ 
| | teres major musde 
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13. infraspinatus musde 


12. teres minor muscle 


11. triceps brachii muscle 


WOH 


16. Completion 


15. latissimus dorsi muscle 


14. deltoid muscle 


© Right bone of the free 

upper limb from the 

inside 
Erom here, let's try to attach 
muscles from the inner side of 
arms to outside in order. This is 
not the usual ‘front and back 
point of view and because 
both of the flexor and extensor 
muscles are visible people 
studying art anatomy for the 
first time might get confused. 
So, if you aren’t familiar with 
the arm muscles you can 
move on to the next page. 


02. pronator 
quadratus muscle 


03. extensor carpi radialis 
longus muscle 


04. brachioradialis 
muscle 
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06. flexor pollicis longus | 07. extensor digitorum 
muscle | muscle 


08, extensor carpi ulnaris | 09. flexor digitorum profundus 10. flexor digitorum 
muscle | muscle | superficialis muscle 


11. flexor carpi ulnaris 
muscle 


12. flexor carpi radialis 
muscle 


13. palmaris longus 
muscle 


14. flexor retinaculum 


15. brachialis muscle 


| 


16. triceps brachii 
muscle 
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| 19. Completion of 
| inner arm 


Wid 


17. biceps brachii muscle | 18. coracobrachialis 
| muscle 


O Right bone of free upper limb 
from the lateral side 


This is probably the most difficult 
and confusing part to draw. On 
the other hand, this angle is 
frequently used when drawing the 
arm. If you've only tried drawing 
the muscles until now, you can 
challenge yourself to draw this 
part as well. In terms of drawing 
the forearm, understanding the 
originating points flexor and 
extensor muscle is the key.. 


01. Flexor digitorum 
profundus, flexor carpi 
radialis 


| (page 437) 


22. Flexor carpi ulnaris, 
anconeus 


03. Flexor carpi ulnaris, 
anconeus 


04. Supinator 


25, Extensor carpi 
ulnaris, pronator 
teres 


06. extensor digiti minimi/ 
Extensor carpi radialis 
revis m. 


07. Extensor indicis, 
extensor pollicis 
brevis, extensor pollicis 
longus 


> 


11. Biceps brachii 12. Extensor carpi radialis | 13. Brachioradialis 


longus 


14. riceps brachii 


15. Deltoid 


| 
| 
| 
| 
| 
| 
| 


16. Completion of the arm 
from the lateral side, 
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m@ Different Figures of the Arms 


Below are different depictions of arms. As the arms become more developed, the veins are puse 
Closer to the skin, making the arms look more complicated. For now, only examine the muscles. ! 
will explain more about the veins later (page 623). The veins, in anatomical drawing at least, are 


mere decorations. 


" p ARM,HAND 


BRACHIORADIALIS 


FLEXOR CARPI RADIALIS 


BICEPS BRACHII 
ATONEUROSIS 


CORACOBRACHIALIS EXTENSOR POLLICIS BREWS: 


TRICEPS 
BRACHII BICEPS BRACHII 


EXTENSOR POLLICIS 


CARPI RADIALIS 
BRACHIORADIALIS LONGUS 
CORACOBRACHIALSS: 


BRACHIALIS 
EXTENSOR DIGITORUM — Sg 


P 


e EXTENSOR CARPI F- 
RADIALIS BREVIS y. 


BRACHIORADIALIS 


TRICEPS BRACHII 


BRACHIALIS TERES 


MAJOR 
PRONATOR TERES 
LATI 
FLEXOR CARPI RADIALIS DORS 
PALMARIS 
occ bones, Net Am 
LONGUS TALMARIS 
ATONEUROSIS 


EXTENSOR DIGITORUM 


EXTENSOR CARPI ULNARIS 


TRICEPS BRACHII 
OLECRANON 


H'INdV 


QNY 


1 EXTENSOR TOLLICIS EXTENSOR POLLICIS 
i 4 BREVIS LONGUS 
BRACHIALIS DAT & i, 2 
i A : | Uy, 
idi i : t ^ E 


W 4 
pu EXTENSOR 
"P DIGITORUM 


FLEXOR CARPI 
ULNARIS 


EXTENSOR CARPI 
RADIALIS LONGUS 


FLEXOR CARPI 
ULNARIS 


TPI ULNARIS 


FLEXOR CARPI ULNARIS TRICEPS BRACHII 
(LONG HEAD) 


TRICEPS BRACHII 
(MEDIAL HEAD) 


ABDUCTOR TOLLICIS 
LONGUS 


VRACHIORADIALIS 


EXTENSOR CARP 
RADIALIS LONGUS 


FLEXOR CARPI 


ASNOHANOLS 


EPS BRACHII 
ERAL HEAD) 


ULNA FLEXOR CARPI EXTENSOR DIGITORUM . 
ULNARIS (EXTENSOR DIGITI MINIMI) 377 
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Put Your Hands Up | 


wa. 


Do You Want Me to Read Your Palm? 


Finally, it is now time to talk about the ‘hand.’ 
While writing this book, | was worried, thrilled and nervous about the hand chapter. 
| also put in the most thought into this chapter. 


1 HEARD YOU'RE WRITING 


A Book ON ANATOMY. THAT'S RIGHT. 
UM REALLY LOOKING FORWARD AS Ter 
TO THE ‘HAND! PART. THE HAND IS" 


You KNOW HANDS ARE THE MOST 


QUITE DIFFICULT: -- 
DIFFICULT To ? En 


As | mentioned briefly in the introduction, our ‘hands’ were the biggest driving force behind 
building the human civilization. Hands not only have numerous social, cultural and artistic 
symbols and stories, but they are also very important in terms of medical and physiological 
developments. They are essential because they inform a lot of our senses (input) and inform our 
coping behaviors (output) for our brain. 


THIS IS Plebe pee 
OF THE HU BODY BASED ON BECAUSE OF 
THE SIZE OF SOMATOSENSORY 

AREAS HOMUNCULUS! ) IN ITS IMPORTANT ROLE, 


THE BRAIN, IT LOOKS ScARY THE HAND HAD 

IN PERSON, AN ABSOLUTE 
IMPACT ON SociETY 
AND CULTURE IN 


STATUE OF 
HAND 


As this is the case, | will not be able to cover everything about the ‘hand’ in just one book. Even * 
| were to write an outline, | would not know where to start because there's too much to cover. 


Fortunately, this book only covers the 'appearance' of the hand. Although, that is no easy task 
either. 


HUMPH, 
IT’S JUST A HAND 
AFTER ALL. 
IT'S UST PART OF 


UM GOING To 
STER 


lm a bit embarrassed about all the whining, but the hand is very important. For example, a 
characters’ hand in a picture shows the nature, characteristics and emotional state of the 
character. That is why we have to know the structure and the general features of the hand. | have 
no idea why our hands look so complex despite their size. It gives me a headache just to look at 
an anatomical chart. 


LET ME JUST DRAW 
IT BY LOOKING AT MY HAND, 
THERE ARE MANY THI 

To DRAW ANYWAY. 


Because our hands are incredibly complex, most people give up early, and often many just draw 
fhe hand's appearance based on their memory. When illustrators draw hands, the ‘hands’ are 
-«e supporting roles rather than the main character. In other words, just drawing a rough figure 
of the hand is more than enough to tell the story, so why do we have to dig into the troublesome 
structure such as the bones and muscles of hands? 


2 


Maybe it's asking too much for an illustrator who's got a lot of other things to draw to dig into = 
structure of hands that doesn't even show that well. Even if this is the case, when | give a lect. 
on figure or character drawing, | tend to put more emphasis on describing the ‘hand’ rather thar 
the face and | give more assignments on hands. No matter how much we talk about the crania 
bones and jawbones of a face, the face drawing will most likely get modified based on the 

illustrator's taste. And that is acceptable but this does not work with ‘hands.’ If a face determines 
the ‘look’ of a character, a hand infuses ‘life.’ Frankly speaking, it is okay for a cartoonist to 
illustrate a character with an ugly face but it will be disadvantageous for the cartoonist if he can” 
draw a hand properly, because his range of expression diminishes greatly. 


IF You DRAW 


THE HANDS oes LIKE THIS, 
LIKE THIS, THE “CHARACTER? THE CHARACTER 
CHARACTER WITH JUST BECOMES A 
| IS MERELY POSING QI i j THE DETAILS COMIC ITE 
LIKE AN ORDINARY i OF THE HAND OTHER HAND, 
FIGHTER- -- ^ ( A COMIc CHARACTER 


However, even if you've memorized all of the hand's anatomy, that knowledge will not necessary 
help you draw a hand better. It's like not all anatomists that know the entire structure of a hand 
are good hand illustrators. 


RESEARCHING THE 


ARE TOTALLY 
DIFFERENT 


FIELDS OF WORK. EVEN IF A PERSON 


After all is said and done, the most important thing is the ‘interest’ in a subject. When you put 
more attention and interest in a subject, you observe that subject in diverse directions, which 
also increases your expression ability. To sum up, if you develop an interest and understand that 
subject structurally, expressing that subject becomes more fun. When you enjoy something, you 
tend to repeat the process over and over again. 


€ NETIZEN EE 


You SEE... 
WHAT | MEANT 


TAKING INTEREST 
IN WHAT You WANT TO 
DRAW WELL IS 
MOST IMPORTANT. 


£3 STONEHOUSE 
PRACTICE! 


| WAS GOING To 
SETTLE MYSELF 
DOWN AND DRAW. 


. Pardon my long introduction, but the hands are an extremely complex and difficult part of human 
ody. | bet most illustrators would agree with me. 


THAT'S WHY 
WHEN | DRAW HANDS, 


TO BE HONEST 


DRAWING A HAND IS (TRY TO TAKE AS MANY |. WHEN 
STILL VERY PHOTOS AS | cAN So THAT =, gest d Bus 
FRIGHTENING 1 CAN USE THEM AS (GET A S | 

AND CONFUSING TO T A SENSE OF 


ME AS WELL. 


^"yways, hands are an important part of the human anatomy that illustrators should study at 
seme point. Thanks to this chapter, | will also be able to study more about the hands, so let's dig 
T. 


Let's Make Hands 


ow would you define ‘hands’ in one word? 


7m pretty sure there are multiple ways to define our hands but, in my opinion, the most 
opriate keyword for describing the ‘hand’ is ‘tool.’ It is not just an ordinary tool but is indeed 
multi-tool.’ From now on, we are going to learn about the structure of this tool but the problem 
that there is no ‘blueprint.’ If this is the case, instead of ‘analyzing’ an existing tool, it is a better 
if we imagine as if we are 'creating' the tool ourselves. Let's all become designers that 
ign this tool called the ‘hand.’ 
e designing the multi-tool, | think it is a good idea for us to list various functions that our 
s perform. 
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| HAVE TO DESIGN 

A MULTI-TOOL THAT 
COULD FULFILL ALL 

THE FUNCTIONS LISTED--- 


we l- 


Scoo? uP HOLD PENCIL 
WATER 10 DRAW 


WHEN 

HIT SOMEONE FEEL You MIGHT NEED TO 
You DON’T Like YOU ARE FEELING HOT, gud YOUR NOSE ONCE 
AS A FAN. WA ee 


It's easier said than done, but designing this multi-tool for multiple roles is really difficult. To be 
honest, | think it might be impossible. Things that a ‘hand’ can perform listed above are just the 
tip of the iceberg. There are countless things that our multi-tool hands can do. 


GOSH, 
THIS IS So 
COMPLICATED, 
CAN'T WE JUST 


X c m q 
THINK SIMPLE? Š Gime zZ ‘a 
ee a 


COME ouT! 
MULTI-HAND! 


IT’S DIFFICULT 
TO SAY THIS IS 
‘SIMPLE’: +- 


TEEF, 


Great. Let's try to think this way. Among the numerous functions that our hands can perform 
what do you think is the major function? If our hands could only perform one thing, what do you 
think is the most needed movement of all? As mentioned earlier, thinking simply might be the 
key to a complex question. 


IF T 
THE HANDS’ MAJOR MOVEMENT eei Aer 


THE PALM OF THE HAND- -- 


(Ex TENSION] [FLEXION] 


SHOULD $E OVAL-SHAPED 
RATHER THAN A CIRCLE. 


"EHE da Hil 


— 


L— 
OO you 
ere 


Even though our hands perform multiple roles, the foremost function is to hold or grasp things, 
which require the flexion and extension movements. In order to capture these movements, we 
should simplify the appearance of hands. We can do this by drawing an oval shape just like the 
picture above. The palm of our hands should be broad and long in order to hold things such as 
branches and stones more firmly. But, unlike mollusks like squid or octopus tentacles, human 
hands are made up of solid bones. Therefore, in order to bend our hands freely, our hands are 
also made up of multiple joints. 


WOODEN DOLLS’ 
HANDS LOOK LIKE 
_ THIS. 


You cAN’T BEND YOUR HAND SO, WHEN WE DIVIDE OUR HANDS INTO 
WHEN IT LOOKS LIke THIS. FOUR DIFFERENT JOINTS, PROBLEM SOLVED! 


There's one thing to watch out for though. It would be most efficient to divide our hands into 
three parts in order to allow rolling movements to hold onto something. What's important is that 
the bending points do not have to be divided proportionately but, like the picture above, the 
bending points should get smaller towards the fingers. For each bending part, the appropriate 
ratio of the lower to upper bone is 1 to 0.8. 


THE DISTAL END. BONE OF THE 


FOREARM 


One more thing to consider is that the joints pertinent to the fingers should bend in only one 
rection rather than on both sides. As | mentioned earlier in the ‘joints of arm’ section (refer to 
cage 303), because bending requires more strength than extending, being able to bend only on 
‘ome side focuses the strength to one side. 

There is an exception. In order to push oneself up from the ground, our fingers 
—etacarpophalangeal joint — refer to next page ) can bend backward as well. Refer to the 
ccture on following page for more information. 
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€ RANGE OF MOTION OF 
THE HUMAN HANDS 


EXTENSION 
* HYPEREX TENSION: EXCESSIVE EXTENSION OF (STANDARD) 


A JOINT BEYOND ITS ANATOMICAL POSITION 


10° Y... 
A 
/| 


NORMAL RANGE OF EXTENSION 
OF HANDS 


TENSION 


HANDS EXTENDED WITH FORCE, 
OVER 40 DEGREE ANGLE EXTENSION 
IS POSSIBLE IN SOME CASES. 


Please take a close look at the above picture because this picture will appear once again later 
on. 

After producing multiple joints to a flat looking oval, it became more like the hand we know. But 
this isn't enough. Why? Because our hands need to hold and grasp other things, not just long 
objects like branches and bones. 


^" — We 


Our hands need a structural improvement to hold various shaped objects comfortably. There 
are many ways to improve our hands but as you all know, it is always good to keep it simple. 
Without further hesitation, why don't we divide the joints vertically into multiple branches to lock 
the objects from falling? 
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D 
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2 
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~mm... honestly, it's difficult to say that our hands can fully hold an apple steadily at this point, 
— ts a huge improvement compared to before, right? We call these vertically divided parts 
“agers. As you may all know by now, our fingers are divided like this in order to hold objects 
ore firmly. But, there's a fundamental reason why we have fingers. 


Until Our Hands Become Feet 


-wer the book briefly and try clenching your fist and observe it as you rotate it. 

hen you clench your fist, you will realize that there’s no gap and that everything fits perfectly. 
=™ough you may clench your fist every day, it may look new and fascinating to observe your fist 
Be this. 


7s time, grab a pencil or an eraser on your desk like you'll never let it go, then once again 

serve while rotating your hand. As you can see, the reason why we can hold onto different 

*aped-objects is because the shape of our fist changes depending on the shape of the object 
J et we hold. 
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COMPACT - 


Our fist changes flexibly depending on the shape of object we hold 


This is clear evidence that the human hands have numerous joint structures. But, if our hands 
consist of multiple joints to grab something, what about four-legged animals that use their fore- 
limbs merely as a means of transportation? Do they have simpler structures than that of human 
hands because the fore-limbs are only needed for walking? 

Let's look at the following picture. 


Skeleton of human hands and other animals. Compare the overall 
shapes. 


You will have realized by observing the picture 
that despite human hands and the fore-limbs 
of other animals having slight differences in 
size and number of bones, the similarity is 
apparent. The similarity remains even though 
four-legged animals do not use their fore- 
limbs to hold or grab objects like humans. 


NO WONDER. 
MY FINGERS 


What do you think this implies? As | mentioned 
before, human hands were actually feet before 
and were used as a means of transportation 
just like that of other four-legged animals. 


Realizing that this is a very important clue to understanding the structure of the hands. Even 

= tne fore-limbs are used as ‘webbed feet’ or ‘wings’ rather than ‘feet,’ they are still commonly 
used as a ‘means of transportation.’ If this is the case, it is more advantageous if the forelimb or 
7€ hand has more bones compared to other parts. There are two main reasons why. 


QONVH'INWV 


9 (Commonly) Movement is detailed and multilateral in order to cope with diverse situations 


FoR INSTANCE, 
IMAGINE WHEN You'gE 
TRYING To FAN 
YOURSELF USING 


(For land animals) To effectively cope with stepping on bumpy ground and to absorb the 
impact 


d 


GROUND 


BUT IT IS EASIER To ADJUST To 
THE IMPACT IS WHEN IT IS UNEVEN GROUNDS AND 
DIRECTLY DELIVERED DIVIDED LIKE THIS THE IMPACT GETS DISPERSED 


Sum, the hand—the distal part of the forearm—will be more advantageous in transportation 
8 divided into multiple bones. For this reason, the number of bones increases towards the 
of the arms, and the function gets more specific and complex. 


* NUMBER OF 
SKELETONS 


IT IS BETTER To 
HAVE MORE PARTS 
TOUCHING THE 


Especially in the case of land animals (also early humans) that have to walk and run using thew 
forelimbs, the forelimbs are divided into three main parts in order to disperse their weight wher 
stepping on the ground while flexibly pushing their body forward. 


IST SUPPORT 
FIXTURE, 
DISPERSES WEIGHT 


FUNCTIONS 
AS A SUSPENSION, 
FLEXIBILITY 
START OF THE 
MOVEMENT OF 
FINGERS 


THALANGES 
(BONES OF THE 


FIRMLY 
TOUCHES THE GROUND 
VARIOUS USES 


This applies to humans that used to walk on forelimbs. Not only humans but all mammals and 
land animals specifically developed the use of their forelimbs to suit their environment and 
needs. 


THERE ARE THREE 


WHICH PART OF 
THE HANDS You USE 
TO WALK, 


PLANTIGRADE DIGITIGRADE UNGULIGRADE 


|o - MAMMALS WALKING ON - MAMMALS WALKING ON 1 - MAMMALS WALKING ON 
THE SOLES OF THE FEET TS TOES AND NOT TOUCHING THE ITS HOOVES, LIKE cow, 
LIKE A BEAR OR MONKEY GROUND WITH ITS HEELS, AS HORSE’ DEER. 


A DOG, CAT, LION AND MOUSE 


Human forelimbs or hands can be both plantigrade and digitigrade. But strictly speaking, the front and back feet do not 
function exactly the same way when walking. Especially for plantigrades, frequently the hind leg walks in the ons rade 
mode while the foreleg moves as a digitigrade. Simply use the above example of a foreleg as a reference / Detailed 
explanation can be found on page 531. 


As | mentioned several times, as soon as humans started to 'stand,' human forelimbs started to 
undergo an enormous functional change. If | compare this drastic change to a car, it is as if the 
front tire suddenly evolved into a shovel out of the blue. 


unen 
WHAT HAPPENED 
TO MY cAR?! 
F 
Ee 
Although its function changed drastically, the structure of the hand preserved its form from the 
*me when it was used as a means of transportation/locomotion. | guess it's not the shape of 
‘pols that matters but how they are used. 
s anc 
p i The Carpus, Metacarpus and the Phalanges 
So far, we explored why our fingers had to be divided. Now it's time to compare and contrast with 
77e actual skeleton of the human hand. Briefly close your eyes and recall what we've covered so 
žar and then we'll look at the actual skeleton of the human hand. ... 
WHY 
PM Em DON’T You EXPLAIN 
HOW THIS FLAT 
p pent OVAL-SHAPED THING 
| CAN PE per T OT 
HIS SKELETON? 
— 
LE —- 
Ni 
pcr 


- «new it... just like what happened during the pelvis section, even though we went over the basc 
cenciples, | can't help but panic when | encounter the actual figure of the bone. This is 
Secause our hands consist of so many joints. 


On the other hand, that's why it is much simpler if you group the bones based on the distinct 
of the 'joints.' Please study the below picture closely first. 


@ METACARPOPHALANGEAL 
OINTS 


METACARPUS 
FRONT ~ 


180° OXIMAL 


` MOVE YouR HAND 


TO CHECK THEIR 
RANGE OF MOTION 


@ INTERPHALANGEAL 
JOINTS 


FRONT RI 


Gi 


It still looks complex but the main point is simple. 

Except for the thumb, just remember that the skeleton of the hand can be divided into three 
sections: the carpus, metacarpus and the phalanges. If you are still confused, please refer to 
the picture presented earlier in page 384. Next is a description of the three sections that make 
up the hand—carpus, metacarpus, and the phalanges. 


© Carpal bones 


Tae Carpal Bones are the ‘starting point of the hand’ where it distinguishes from the forearm. The 
carpal joint’ where the radius and carpal bones are connected produces 90 degrees of flexion 
ont and back on top of eversion and inversion. However, it doesn't produce any rotation (refer to 


Sage 319). 
The Carpal bones consist of eight small bones and they function to disperse the weight when all 
= impact is concentrated on the wrist when hands land on the ground. It is firmly linked together 


>, :gaments so there's almost no movement. Please refer to the following picture for individual 
memes. 


- PALM SIDE *BACK OF THE HAND 


Ð CAPITATE 


B HAMATE 


$$ v's'roRM 


B TRIQVETRAL 


@ UNATE 


.... 1. Scaphoid: S (Short for scaphoid) 
2, Lunate: L 
3. Triquetral: Tq 
4. Pisiform: P 
5. Trapezium: Tm 
6. Trapezoid: Td 
7. Capitate: C 
Sgen 
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When carpal bones are observed from the front in a flat shape like this, they look like pebbles 
gathered together along the river, so it is difficult to figure out the features. But if we observe == 
carpal bone from below, we can see that the protruding ‘pisiform’ and ‘hamate’ form a U- 
grouping rather than a flat face. 


e UT IS TO FORM A CARPAL TUNNEL 


THIS ARCH 
LOOKING THING 
IS CALLED THE 

CARPAL SULCUS. 
IT DISPERSES 
THE WEIGHT 

WHEN IN THIS 
POSITION, 


CROSS SECTION 

OF THE CARPUS 

IS CAVED IN 

Like A 

| CANYON, 


$25 
wait! Let's Memorize the carpal Bones 


The individual names of carpal bones are based on their unique appearance. (For instance, the scaphoie 
looks like a 'scaph (boat), and the 'lunate' situated in the front and back of the carpus is called the 'luncte | 
because it is a ‘lunar shape.) Regardless, it is still very difficult to memorize all the terms. Of course, it © 
not necessary to memorize every single name if the purpose of studying the hands is to draw. Anyways, jus* 
in case there are students trying to specialize in medical fields, let me show you a small tip using the initials 
of the names of carpal bones. 


School Lunch with Three Peanuts, Tea and Toast in Captain’s Home 


— 


DIES > 
pre On the ferryboat gazing at the moon, my triangular-shaped bean was taken by big landowner E: 
mapeoc and small landowner, and I grazed their head with a hook. a 
PEL 


CARTOONS 


This may seem like some kind of poem, but this was my last-minute effort to memorize the order right 
before the school project. The story is somewhat forced and bizarre, but it was on effective mnemonic 
because I can play out the story in my head. The method may be tacky, but it may be the best way to 
memorizing things. 


® Metacarpals 


7ne metacarpals support movements of the fingers and they are the largest bones that make up 
^e hand. Metacarpal bones are slightly bent toward the back of the hand in order to disperse 
7€ weight. The second metacarpal bone (metacarpal bone of the index) is the longest and the 
‘rst metacarpal bone (metacarpal bone of the ‘thumb’) is the shortest. 

^ human anatomy, the metacarpal bones are the intermediate part of the skeletal hand 
connecting the carpal bones and phalanges. 

One thing to note is that the upper and lower parts of metacarpals have different joints. 


DO NOT GET 
CONFUSED WITH THE 
POINT WHERE FINGERS 


TEASE OF SPLIT 
, 


BONES) 


CARPOMETACARPAL 
JOINT 


BODY OF METACARPAL BONES (HEAD OF ME 
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The synovial joints that serve as the articulation between the carpals and metacarpals are called 
the carpometacarpal joints and the condyloid joints. They articulate between the phalanges 

and metacarpal bones, which are called the metacarpophalangeal joints. It is very important 

to distinguish these two joints as the nature of the movement and range are different. To 
summarize, just remember that compared to carpometacarpal joints that are connected to the 
wrist, the movement of metacarpophalangeal joints is more flexible as it is the starting point of 
fingers that have more movement. 


IT IS A BALL AND © 
SOCKET JOINT WHICH 
ALLOWS FLEXION/EX TENSION, 
ADDUCTION/ABDUCTION,, ` 


TT IS A PLANE JOINT BUT TRIGGERED a 
THE SURFACE OF JOINTS IS THE FLEXION 
RELATIVELY NARROW AND pace 


FLEXION/EXTENSION MOVEMENT, 


w 
i> (p 


Like the carpus, it is easier to observe the external appearance of the metacarpus when you see 
it from an oblique angle rather than from the front and back plane. The metacarpus is connected 
to the carpal bones that form the 'carpal tunnel' (page 392) and thus the metacarpus is also 
arranged in a low arch shape. This shape influences the phalanges (page 398) as well, so 
ultimately when human hands are relaxed, they take the shape of a dome. 


THE MOVEMENT IS 
RESTRICTED AS THE 
SURFACE OF JOINTS IS 
INTERTWINED IN 
A ZIGZAG 


(BACK OF THE HAND] 


C$ IT IS ARRANGED 
IN AN ARCH-SHAPE 


18 Phalanges 


+s important to summarize and go over the names and orders of the fingers before delving into 
“=e appearance of our fingers. The digits of the fingers are numbered from 1 to 5 (first to fifth) 
—egnning with the thumb. We call individual phalanges the first to the fifth finger, but they also 
eve different names. Please refer to the chart below. 


Common names of fingers 


Thumb 


Index, second finger 


Middle, third finger 


Ring finger, fourth finger 


Little, fifth finger 


ce this book is an anatomical book, it would be more appropriate to use the official 
anatomical names such as ‘first finger, ‘second finger.’ But because the anatomical names are 
-ang and we tend to use more familiar names such as ‘thumbs’ and ‘little fingers,’ it is common 
^ mix the names in anatomical fields. (Example: flexor pollicis muscle, abductor digiti minimi 
muscle). 


Anyways, let's delve into the explanation of fingers. Except for the thumb, each finger is divided 
$5 three phalanges—the distal (the bone on the tip of the finger), middle and proximal (the 
‘one at the base of the finger) phalanx. Please be mindful that the phalanx, as it becomes distal 
the body, gets smaller at an approximate ratio of 1 to 0.8. 


QNVH'Iuv sx f 


b 
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DISTAL ‘ 


MIDDLE 
= 4— HEAD OF PHALANX > * 
COLLATERAL 
LIGAMENT 
PROXIMAL BODY OF PHALANX 
7" HEAD OF E j 
J METACARPAL <— BASE OF PHALANX 
> BONES Á 
BACK OF THE HAND LATERAL view BASE VIEW 


(INDEX FINGER) 


The proximal end of each phalanx is the ‘base’ and the distal end is the ‘head.’ The 
interphalangeal joints connect the phalanges on the head and the base sides. They are 'hinge 
joints' which allow the bones to only flex inward. 


INTERPHALANGEAL JOINTS A HAND WITH EMPHASIZED 
‘INTERPHALANGEAL JOINTS’ 


LOOKS MORE MASCULINE, . 


APPROXIMATELY | 
40° 


INTERIOR 


As you can see from the pictures, having a thick phalanx means that the ligaments connecting 
the phalanx are well developed and that ultimately the grip is strong. Characteristics such as 


the ‘head’ of phalanx protruding in a clenched fist or a well-developed phalanx are features of a 
‘masculine hand.’ 


HEAD OF THE PROXIMAL 
b PHALANX 


ANYH'NYY 


it might sound obvious but please note that the length of each finger is different. The middle 
finger is typically the longest and the little finger is the shortest among the five fingers. 


$05 
wait! The Golden Ratio Hidden in Fingers 


I just told you that the length of each finger is different, but there's a fun fact connected to this. Even 
though the length of each finger is different, the ratio of each phalanx is almost the same for all five 
fingers. The ratio is approximately 1 (proximal): 1.6 (distal). This is close to the ‘golden ratio’ in the ‘Fibonacci 
Sequence.’ 


THE FIBONACCI SEQUENCE IS 
THE SERIES OF NUMBERS LIKE 
o, 1, 1, 2, 3, 5, 8, B, 21 34 
WHERE THE NEXT NUMBER IS THE 
SUM OF THE TWO NUMBERS BEFORE IT. 
(EXAMPLE: 245-5, 54-12) 


IN MATHEMATICS, WE CALL 
THE RATIO 21,618 THE ‘GOLDEN RATIO! 
REPRESENTING THE MOST 
BEAUTIFUL HARMONY. 
WE CAN FIND THE GOLDEN RATIOS 
ELSEWHERE IN HUMAN BODY 
OTHER THAN OUR FINGERS! 


IS VA H/1 
P ij} 
E : 4.613) 1+ Lbl Ney 
| C4. 6/8 c 8) £ 
| eae) Seas: 
IS THE STANDARD OF 
LEONARDO FBONACc! — DISTAL. ^ MIDDLE PROXIMAL MIR 


(80-1250 


Similar ratios to the ‘golden ratio’ not only on the human body but also in nature such as flowers and insects. 
You can also find it in daily life objects such as credit cards, commodity stands and A4 papers (Not an 
accurate measure). The reason why this ratio looks beautiful is because it is the most efficient in terms of 
movement and space utilization. We are able to bend our fingers in a whirlpool shape thanks to this golden 
ratio. Lately, there have been controversies about the myth of the ‘golden ratio.’ But the ratio being found 
on the human body is a fascinating coincidence and a mystery. 


ISMOWINOLS 


Because the length of each finger is different, the interphalangeal joint of each finger is at a 
different height. However, this changes in clenched fist. 


THE HEIGHT 
OF PHALANX IS 


THE CROSS SECTION 
OF THE METACARPAL BONES 
IS CURVED So THE PHALANX 
BECOME ALIGNED. 


When you clench your fist, ine proximal and middle joints are not the only joints that align. The 
middle and the distal phalanx also align. In conclusion, the location of phalanges (interphalangea! 
joints) is all different so that theres no gap when we clench our fist. A picture is worth a thousand 
words so, why don't you see how you clench and unclench your fist? 


Lastly, we should not leave out ‘nails’ when talking about fingers. Frankly speaking, nails don't 
need to be discussed here because they are not ‘bones.’ 


CUTICLE/EPONY CHIUM 
SIMILAR TO 
NAIL (WHERE NAILS GROW) | tue STRUCTURE oF 
(TOE NAIL) OTHER ANIMALS’ 
PLATE 


NAILS ARE NOT 
‘BONES,’ THEY ARE 
A MODIFIED VERSION 
OF SKIN, 


LUNULA 


IT DOES 
S Look SIMILAR 


NAIL BED 


= 5 are relatively firm and thus often mistaken as bones. But they are actually a part of skin 

—e hardened part of the outermost layer of the skin, to be exact. We know this because it's 

ace up of keratin, which is a key component of hair and skin. That's why it keeps growing even 
Er it breaks. 


we've learned about the different bones in the hand, but we can't help but feel like we've left 
ething out. Hmmm... 


—€^ STOP Moving, 2 
C ARE You WITHDRAWING 
— YOUR THUMBS? — — 


Thats because we've left out the explanation about the thumb or the first digit of the hand. We 
n't forget about the thumb, we just left it out on purpose. Why? Because, the thumb is so 
special that it even has its own name. 


Fingers Face the World 


^en | was young, | was a typical kid who enjoyed watching cartoons that feature personified 
animal characters. But | had one burning question every time | watched these cartoons. Some of 
you may have asked this question at some point ... 


WHY 
DO THEY 
ONLY HAVE 


FOUR 
FINGERS?! 


y 
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| was dying to know! | learned it's because most four-legged animals only have four toes and 
lack the big toe. And it was way later that | found out they actually do have big toes or thumbs. 


ONLY 
FOUR FINGERS... 
YOU POOR THING, 


The big toes of four-legged animals, called dewclaws, are often hidden or vestigial, which 
explains why cartoon drawings don't bother drawing them. They only play a minor role in 
structurally supporting the second toe, which absorbs a lot of the force when the front foot 
hits the ground. So even though animals can use their front feet like a rake to scrape or pull in 
something, they can't use them independently to grab something or make a fist. 


THE HIDDEN 


EA 
| 


OE 


You see, making a fist isn't just about retracting a flat hand into a round shape. It's about the grip, 
or the power created as the bended fingers tighten as one. That's why four fingers aren't enough 
to make a fist — you need something to lock the fingers from the outside. And that something is 
the thumb! 


IF You TRY HOLDING 
ONTO A HIGH BAR 


CAN"... 


E: & JUST FOUR FINGERS HOLD...ON = 
nbs : z 
rw IT MIGHT SEEM BUT IT’S ONLY A MATTER THAT'S WHEN THE THUMB 
wee Arun OKAY AT FIRST OF TIME BEFORE YOUR WEIGHT COMES INTO PLAY. 
PULLS You DOWN 
When you think about it, making a fist is a sophisticated act. Humans have nothing to protect 
themselves with but their fists, and the thumb is what enables a strong fist. 
EUM-)JIH, ALTHOUGH 
NEAR TA 
A 1 ‘ 
(wilt Do | THAT S ALL 
THAT MATTERS... 
ain 
One of the most recognized characters in Korean comics, Hye- 
« Seong Oh and EumrJih Choi (© Lee Hyun Sae Production) 
In order to make a fist, the thumb must face the other four fingers in an action known as 
opposition. 
(rey THUMSIE; 
N | THINK Yov’ RE 
: So TouGH? 

le grip " 
nough 

E THIS IS WHAT 
ng is ‘OPPOSITION’? 


, LOOKS Like! 
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Opposition literally means the thumb opposes the other fingers. During this action, the hand 


makes the shape of alphabet C, which is considered to be the most important and dramatic 
shape that the hand can form. 


THE 
C SHAPE MADE BY 
THE HAND DURING 
OPPOSITION IS 
THE MOST BASIC FORM 
OF THE HAND FROM 
A FUNCTIONAL POINT 
OF view. 


The C shape made by the hand during opposition is the most basic form of the hand from a 
functional point of view. The C shape in opposition is the most basic form of the hand that is 
applied to toy hands that need to be able to grab something with a fixed position. 
Opposition may not lock like much more than just a slight bending of the palm and may even 
look slightly awkward, but it's an action unique to humans. Opposition is possible to some 
extent for other primates like chimpanzees and orangutans, but they cannot use like humans. 
Opposition is crucial not only to grab objects but to do all the precise, crafty things with one's 


hands, such as writing and making tools. So it's no exaggeration to say that opposition is what 
sets us apart from ‘front feet’ and ‘hands.’ 


BASIC SHAPE OF 
OPPOSITION 


ALL 
E THE THINGS 
ScISSogS THAT BUILT 
HUMAN 
CIVILIZATION 


In other words, opposition is the driving force that made humans the strongest species on ea 


and the thumb plays a key role in opposition. So, it's no surprise that we give thumbs up to mese 
‘the best’! 


ACTUALLY 
| THINK YOUR BODY 
IS SHAPED Like 


f You THINK 
UM THE BEST? 
Aww-:-- 


ONVH'INHV 


In behavioral psychology, thumb pointing upwards signifies a healthy state of body and mind 
andis called "gravity defying action." 


Thumbs may have played a minor role in four legged animals but it became the secret weapon 
that helped achieve civilization of humanity. So much must have happened in between... 


That's enough idle talk, let's learn about the thumb and its appearance. 


Es il Thumb or Pollex or the First Digit of the Hand 


First, this is what the skeleton of the thumb looks like. 


DISTAL 
PHALANGE 


PROXIMAL 
PHALANGE 


SIDE view (OUTSIDE) FINGERPRINT VIEW CAPUT METACARPALIS 
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At a glance, the thumb doesn't look much different than the other fingers we looked at. The only 
noticeable trait is perhaps that it's the shortest finger? 


But considering that the thumb plays a 'very' important role in helping the hand fulfill its purpose 
as a tool, the thumb has many extraordinary traits compared to other fingers. Here are some 
examples: 


Q Number of phalanges 


Open your hand and count the number of phalanges or the bones of your fingers. You can 
see easily that the thumb only has two phalanges whereas the other four digits have three 
phalanges. Why is that? 


BUT THAT'S 


AS You CAN SEE, ges uae. 


THUMB LACKS 
THE MEDIAL PHALANGE 
AND ONLY HAS 
TWO BONES. 


IT STRONG! 


After a closer look at the bones, you may think the metacarpal bone of the thumb is maybe in actuality the proximal 
phalange. In fact, there are some theories that consider the metacarpal bone of the thumb to be the proximal 
phalange. But the widely accepted theory from an embryological point of view is to see the distal phalange (3) as 
having merged with the medial phalange. 


As you can see in the diagram, the thumb has less joints and a shorter overall length . But that's 
probably what makes it stronger than other digits. As we explained earlier, the thumb needs to 
be strong since it plays a crucial role in making a strong fist. 


Q Carpometacarpal joint 


The thumb also stands out from other fingers in the carpometacarpal joint, where the carpal bone 
and metacarpal bone meet. 


QONVH'INHY 


MOVEMENT OF 
THE SADDLE JOINT 


PLAYING THUMB WAR 
SHOWS US JUST HOW MUcH 
THE THUMB CAN MOVE 


Movement is restricted for other fingers because their carpometacarpal joints are plane joints. 
But the carpometacarpal joint of the thumb, the trapezium and the articular surface of the 
proximal phalanx are saddle joints, thus making movement relatively easy for the thumb. That's 
why we are able to use smart phones so well, all thanks to the saddle joints that help our thumbs 
move easily. 


® The Starting Point and Angle of View 


Once again, put the book down and bend your hands slightly. Which way are the fingers 
pointing when the fingertips are facing you? 


All the fingers are aligned, looking at the same direction, except for the thumb. It almost looks 
"e the thumb is an instructor looking at his students from the side. Refer to the below diagram 


HAND WITH FORCE APPLIED 


HAND RELAXED, 
REGARDLESS OF THE 
POSITION OF THE HAND 
THE THUMB SEPARATES 
FROM THE REST OF THE 
FINGERS AND OPPOSITION 
IS POSSIBLE. 
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This is because the trapezium, the starting point of the thumb, slightly faces in toward the palm 
to enable the opposition movement. 

So, when the hand is relaxed, it is closer to a three-dimensional letter C rather than a flat surface 
We will discuss this again later. 


So, we could say that robot hands and prosthetic hands are the results of research into the 
thumb. Like so, it can be quite useful to observe other objects that take the shape of a hand to 
better understand the structure of the hand. 


THE DETAILS WILL VARY 
BUT A COMPREHENSIVE 
Look AT THE VARIOUS 

VERSIONS OF THE HAND WEL 

GIVE US AN IDEA OF SOME OF 

THE MAIN CHARACTERISTICS 

MB. 


WOODEN HAND MECHANICAL PLAMODEL 
FOR ART PROSTHETIC HAND HAND PARTS 


No one finger is more superior than the others, but the thumb does stand out from others when it 
comes to its role, usefulness, and importance. 


E Shall We Read the Palm? 


QONVH'IAHV 


We constantly look at the palm of our hands, even when we're not drawing it. You may have 
noticed something on the palm, the lines. We can't leave out the lines of the palm when we're 
discussing hands, so let's briefly go over this important feature. 


CAN You TELL ME ABOUT 
MY LOVE LIFE AND WORK 
AND WEALTH? You SAID 


You HAVE THE 
WRONG BOOK FOR 


WE'RE GOING TO READ MAT 


“hy do we get lines on our hands? Well in short, these are wrinkles. 
he wrinkles are creases on the skin over our bones that make it easier to move our hands during 
“exion and extension. In other words, these lines tell us more or less how the hand moves. 


DIRECTION 


you fold a sheet of paper in one direction, it creates a crease. This means looking 
creases will give us information not only about the movement, but also the intensity and 
ency of the movement based on the depth and size of the crease. 
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ONCE YOU FOLD THAT'S WHY You MAKE 


BUT WHAT ABOUT THE CREASES BEFORE 
TES Pen MARES SOMETHING E You FOLD, 
IT EASIER To THICKER Like | 
FOLD IT A MATTRESS? 


We often think of the palm as being soft and tender, but the surface of the palm is actually quite 
tough and thick because it has to directly touch various objects. But no matter how freely the 
bones may move, it's hard to bend the hand if the skin covering the bone is too thick. That's wo 
the lines form a crease, making it easy for the hand to bend over the crease. 


The hand can move in a variety of directions, but since we're studying anatomy not chirognomy 
we will only look at the three main lines that represent the biggest movements of the hand (finos 
flexion, thumb flexion, palm flexion). These three lines are essential when drawing the palm, sc 
be sure to memorize their placement. 


À ~ FIRST cREASE 


N seco? cREASE 
(INTERPHALANGEAL 
TRANSVERSE CREASES) 


PROXIMAL 
TRANSVERSE 
CREASE DISTAL 
TRANSVERSE 
CREASE 


s FOLDING LINE 
(METACARPOPHALANGEAL 
JOINT) 


LONGITUDINAL 
Cea CREASE 
E DISTAL DIAGONAL. 


CREASES DIRECTION 


- A COMMON E: 
SCENE DURING ANATOMY 23 
EXAM IN MEDICAL ScHOOL e 


SHOULD | SEE 
THIS AS 
CHEATING? 


0g 
CTAN Sur$ace Anatom 


Surface anatomy is the study of milestones 
such as creases and protrusions on the 
surface of the skin to gain insight on internal 
anatomical structures. It is especially useful 
to observe external features to better 
understand the internal structures of body 
parts that move a lot like the hand. 


, 


Refer to diagrams in the back of the book 
(page 600) for examples of surface anatomy 


~ of the entire body. 
- 
= might seem far-fetched that mere wrinkles on the hand can tell you the fate and future of a 
di cerson, but it's a bit more understandable when you look at how these lines work. 
E | ands are made specifically to move, so they evolve to optimize for recurring movements, 


s^ecting palm lines in the process. 

The fact that hands repeat certain movements implies that the movement is closely related to 
“e very survival of the person. The study of the information that has accumulated over time in a 
zersons palm lines is called chirognomy. 


PALM READING 


THE LINES OF THE 
\Sn’T SUPERSTITION, PALM WILL CHANGE 
IT LOOKS AT DATA BASED ON 
ACCUMULATED OVER TIME, 
So IT’S CLOSER To 
STATISTICS, 


HOW THE HAND 
\S MOSTLY USED 


=and and palm lines are inseparable, so | suggest you take a look at the lines on your palm when 
ou get a chance. Hopefully, it will give you a better understanding of your life and your lifestyle 
caterns based on how you use your hands, and maybe even help you shape your future for the 
Beiter. 
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i Hands Talk, the Language of the Hand 


One thing we need to remind ourselves is that the hand is above all a sensory organ, regar 
of all the physical roles it plays. Do you know the story of the blind men and the elephant? 
The moral of the story is that we need to be careful when generalizing based on the limited 
information. However, imagine what would happen if we didn't have any information about the 
elephant at all. We would be put in much greater danger. 


PROBABLY... 


Recognizing objects through touch and observation is one of the fundamentals of science. 
Without it, humans would not have survived. 


As I have already mentioned, collecting and I ENE NTE DARE 
analyzing external information prior to acting z i x. à 

is crucial for the survival of living things. In USED Like i 
circumstances where eyesight is impaired, 
the hand plays an essential role and our 
brain has no choice but to rely on signs sent 
by the tactile senses of our hands. 


Also, human sensory organs are weaker in function and less durable compared to four-legged 
animals. The human eye is the fastest aging organ in the body, the nose is the most easily 
exhausted, and the ear can only process a limited range of decibels. So, the hand needs to 
be ready at all times to support the facial sensory organs with its tactile senses. That's why the 
hand is often referred to as the second eye. 


We said that the hand is the second eye, but eyes and hands have other similarities beyond 


senses. Remember, the eye is not only a sensory organ but a medium of expression (refer to 
page 81), and so is the hand. 


OR JUST IMAGINE HOW 
HARD IT IS TO 
SPEAK FREEL 

WHEN YOUR HANDS 

ARE TIED 


S uP 
OF THE COMMUNICATION - 


in addition to the obvious forms of hand communication like sign language, the hand also reveals 


our subconscious thoughts. This is because the hand is closely linked to the brain, just like the 
eye. 


HAND AND BRAIN ARE 
DIRECTLY LINKED AND 
INFLUENCE EACH OTHER. 


HANDS REVEAL 


PENFIELD’S MAP 
A PERSON'S 


OF THE BRAIN 


HIDDEN So THE HAND IS (SHOWN LEFT) SHOWS 
PSYCHOLOGY A REFLECTION How MucH AREA HANDS 
OF THE BRAIN'S TAKE UP IN THE 
ACTIVITIES, SENSORY AREA 


LRAISING HANDS 2, HIDING HANDS 3. CROSSING ARMS — 4. SHOWING PALMS 5. TOUCHING FACE 


- A STATE OF TENSION - A STATE OF - A STATE OF TOLERANCE S RELAX: 
- A STATE OF BEING ACTIVE AND SHYNESS BY PE in PROTECTING ÅND INCLUSION WITH NO uci MAS TO 
OPTIMIST, AND f REASSURED with — HIDING THE HAND THAT THE MAYOR ORGANS LIKE — te eae THE HEAD AND FACE 
‘ATIVE GRAV MAY stew TEIR HEART AND LUNG CD Se ERED TO AS (FROM THOUGHTS, ETC.) 


THE SAINT POSE. 


The hand react faster than the brain. The hand moves unconsciously when it protects the body 
from sudden danger or when it plays an instrument or keyboard. This demonstrates that the 
hand is its own independent being, despite its close link to the brain. 


MY HAND 


IS DOING ITS MY HAND 
D 
OWN THING pi 


TERV, 
DID You JUST 
TOUCH ME? 


The movement of the hand in its own subconscious state, like playing the guitar in the diagram, 
is referred to as implicit behavior.’ A conscious effort (explicit behavior) must be repeated over 
a certain period of time for this to take place. Other examples include using chopsticks or typing on the keyboard. 
Of course, sexual molestation or harassment is a completely separate issue. 


This mysterious ability and external, physical characteristics of the hand have long been a 
source of inspiration for artists. Painters and sculptures take a keen interest in the role of the 
hand to bring life into their static works. The hand is like a treasure chest, full of inspiration. 


Left: Sculpture “The Hand of God” by Rodin 
Top middle: from the porn The Creation of Adam” by Michelangelo 
Bottom middle: Film “E.T”, directed by Steven Spielberg 
Right: from the series "Parasyte" by Hitoshi Iwaki (published in Kodansha’s Afternoon magazine, 1995) 


the body As we have seen, the hand is much more than the most observed part of our body. It would be 
at the no exaggeration to say that the hand has led human history with its many roles, senses, and 
expressions. 


Sometimes, the hand tells much more than words. 
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iil Various Bones of the Hand 


Below is a diagram of various bones of the hand and their names. I have excluded the parts that 
we have already discussed. 


IRD FINGER 
(MIDDLE FINGER) 


ZND FINGER 
INDEX FINGE’ 
( ®) 4TH FINGER 
(THIRD FINGER) 


IST FINGER 
(THUMB) 


SESAMoOID 
BONE 

CAPITATUM 
HAMATE 

TUBERCLE OF TRAPEZIUM TRAPEZOID 
r 

HAMATE TRAPEZIUM TRIQUETRUM 
HUMULUS OF HAMATE BONE LUNA 
TRIGUETRUM 
PISIFORM ScAPHOID 
ULNA 
<Little Finger view» <BACK OF THE HAND VIEW) 


@ Sesamoid bone: Like a seed in a fruit, this bone is as small as the name suggests. It is also “hidden” inside the 
tendon that moves the hand, just as seeds are *hidden" inside fruits. The sesamoid bone moves only as necessary, 
thereby reducing the friction between the tendon and bone and acting as a lubricant for joint movement. The 
patella of the knee is the biggest sesamoid bone in our body. 


@ Tubercle of trapezium: The protruding part of the trapezium, the starting point of the first metacarpal bone that is 
holding the thumb. It is also where the ‘flexor retinaculum’ of the ‘carpal tunnel’ (page 392) is attached. 


@ Tubercle of scaphoid bone: It forms the radial point of attachment for the flexor retinaculum along with the 
tubercle of trapezium, and plays a role in the forming of the carpal tunnel. 


@ Humulus of hamate bone: The protruding part of the hamate that holds the flexor retinaculum that forms the 
carpal tunnel from the ulnar side. 


G Tuberosity of distal phalanges: Tuberosity usually has a rough surface like Velcro so that the ends of the tendon 


can attach to it. This tuberosity is the place where the tendon of the flexor digitorum profundus attaches to bend 
fingers. 


iz: 


DISTAL 
PHALANX 


MIDDLE 
PHALANX 


TUBEROSITY OF DISTAL 
PHALANGES 


PROXIMAL 
PHALANX 
DISTAL 
PHALANX 
(METACARPAL 
BONE) HEAD 
PROXIMAL 
PHALANX 
SHAFT 
SESAMOID 
BONE 
METACARPAL 
BONE BASE 
MATE Bone 
TUBERCLE OF CARPAL BONES 


<PALM view» <THUMB VIEW> 


parts are not as important in terms of drawing or sculpting anatomy parts, but one thing 
want to point out is that the palm caves in because of the protruding parts (tubercle of 


zium, tubercle of scaphoid bone, humulus of the hamate bone) that form part of the carpal 
mnnel. 


WHY ARE You 
TELLING US 


IF IT’S NOT 
IMPORTANT... t GOT cUf1oUS 
So | THOUGHT You 
MIGHT WANT 


TO KNOW:-- 
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cm? g ILON AWOLVNV SSNOHANOLS 


Lastly, the diagram on the right are the bones of the hand. The diagram includes the thumb, 
from various angles. Finally, we have something that actually looks like the hand we know. But. 
if it still looks complex, just remember the three parts of the hand — carpus (wrist), metacarpus. 
and phalanx (fingers) and their joints and boundaries and take a good look at the diagram. 


Is it still too complex? If it is, that's okay. We're still learning. 


Don't worry, and follow me to the next section. 


mb liLet's Draw the Hand 

k But 1 

I So far, we've learned about the different bones that shape the hand, but we learned about the 
m 


Sones to gain a better understanding of the hand. A greater understanding allows us to portray it 
ore vividly. It's no use knowing all these bones if we can't put together the whole hand. 


—* course, we could always go more in depth and learn more, but | think we've learned enough 


cout hands to draw it properly. So just as we have done so far, just keep cool and go through 
7€ steps slowly. 


So You’RE TELLING ME 
THAT ALL | NEED TO Do 
IS JUST FOLLOW THESE 

a AND ULL BE ABLE To 


Before we start drawing the hand, we need 

to go beyond looking at the size of individual 
bones and start by looking at the overall 
proportion of the hand. 

The diagram on the left shows the proportion 
of the hand of an average 25-year-old male. It's 
hard to grasp, right? 


Eee Well that's natural. 
Everybody's hands are 
different in size, and we're 
not used to understanding 
body parts in numbers. 


ONVH’Wuy 
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Even things in nature follow a certain order or rules to maximize their chances of survival 
and efficiency, even though they may appear irregular. In other words, there is a secret to 
the proportion that allows for the hand's various movements. So, rather than looking at the 
measurements, pay more attention to the proportions. What does this mean? 


WHETHER 
You HAVE BIG HANDS 


THE 
PROPORTION SHOULD 
BE MORE OR LESS THE 
SAME, REGARDLESS 


OF SIZE, 


That sounds nice and all, but the problem is...there is a slight difference between the proportion 
of the hand bones and the proportion of the hand that we see. Some of you may wonder then 
why we bothered looking at the bones instead of diving right into the proportion of the hand 
itself. But as you may have noticed, the hand is so complex that it's hard to understand properly 
without knowing the structure of its bones. Let me explain with an example: 


THE SKIN DOES 
NOT COVER THE 
BONES LIKE 
GLOVES 


WELL, 
OF coufSE 


" -.Q 
: -@ 
QUESTION: WHICH PART 
IF You BEND YOUR OF YOUR HAND IS 
FINGERS LIKE THIS ACTUALLY BENDING? 


This question is essentially asking about the starting point for fingers, or metacarpophalangeal 
joint. Most people choose “1”, where fingers start to separate, as the point at which fingers start, 
but the correct answer is “2.” (Try it now and see for yourself!) 


=s misconception 
ses from the difference — hue and 
=ween bone and skin BONE 

zcortions. Moreover, 

= various curves and 
~eeses of our hands are 
acted by bones, and 
zs why we started 

an understanding 
“ae bones and their 
»portions. 


IT’S JUST LIKE ME, 
| LOOK LIKE THIS, BUT 
UM ACTUALLY REALLY 
THIN AND SLENDER ON 
THE INSIDE 


— as you read ahead, 
ease do keep in mind 

= the hand that we're 
"wing is based on bone 
=portions. Okay, do 

— nave your pencil and 
socer ready? 


Drawing the Bones of the Hand 


01. Draw a vertical line and mark 
the halfway point, dividing the 
finger from the palm of the 
hand. This median line acts as 
reference for all other fingers, 
because this is the longest 
finger of the hand. Above this 
line is the middle finger (the 
third finger), and below it is the 
domain of the third metacarpal 
bone. 


FINGER 


Make note of the drawing on 
the left for guidance about arm 
and hand proportions. 
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02. Divide the palm area into three. The lower third 
is the domain of the carpal bones. We've learned 
previously that the carpus is made of eight 
different bones, but here we will just show it as 
one big oval. (The two-thirds point above the 
carpal bones becomes the domain of the middle 
metacarpal bone.) 


From the middle of the carpus, draw the 
metacarpal bone, the first proximal phalanx, the 
middle phalanx, and the distal phalanx in order 
using 6-5-3-2 proportion in the upward direction. 
In other words, the bones of the hand get shorter 
the further they are from the body. 


03. Like the drawing on the left, draw the second 
to fifth metacarpal bones like an open fan. The 
second metacarpal bone is the longest and the 
fifth is the shortest, so the drawing should look 
somewhat like an asymmetric cup or the blade c* 
an axe that is slightly lower on one side. 


04. Draw each of the phalanx bones above the 
metacarpal bone. The length of the phalanx bones 
will each be different, but the proportion will still 
remain 2:3:5. 


Also, don't forget that the slope of the arch gets 
Steeper as we move outward from the wrist to the 
fingertips. 


È 

3 

i 05. Draw the metacarpal bone and phalanx of the 

5 thumb (the first finger) facing towards the index 
finger (second finger). 
The entire length of the thumb, including the 

" metacarpal bone, is slightly shorter than the 
middle finger (third finger), and the length of 

Pm the metacarpal bone of the thumb is almost the 
same as the length of the proximal phalanx of the 

"— 


index finger. If it's too complicate, just think of it 
as drawing another thumb - but be sure to draw it 
from the side, not the front, to enable opposition, 


he second 

en fan. The 
est and the 
should look 
y the blade of 
side. 


06. Once you've drawn the thumb, you have completed drawing the hand bones. The back of the hand 
is drawn in more or less the same way, but just bear in mind the difference between the bones and 
the skin covering the bones (especially where the fingers start to separate). Pretty easy, right? If you 
thought it was hard, it's probably because we were paying attention to the proportion. Once you 
get the hang of it, it won't be as hard. If it's still difficult, just remember one thing - bones in the 
finger get shorter as you go further away from the body. 


GbDrawing the Palm of the Hand 


So FRESH, 


Now that we've drawn the bones of the hand, lets 
draw the actual hand. Just a little warning that 
drawing the hand will be a different process than 
drawing the bones. That's because the hand is 
affected not only by the bones inside but also the 
muscles and tendons that make it move. So let's 
take this one step at a time, comparing each step 
with the bone drawing process. 


01. First let's draw the palm, which is considered 
the root and stem of the hand. Whereas the 
bones formed a narrow trapezoid, resembling 
the blade of an axe, the palm will be closer to a 
square. 


02 Extend the line above the ‘square,’ as much as the 
height of the palm, and draw an arch at the top — 
the line to complete the zone for fingers. Be sure 
to draw it slightly lopsided (toward the thumb). = 
are going to draw the thumb on the left side, so 
the arch is leaning slightly toward the left. 


fy 
A 


= 
x 
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leaning toward the left, the little finger is naturally 


I 
| 03. Draw fingers inside the arch. Since the arch is 


going to be the shortest, while all the fingers 


Leda d 


i i point slightly toward the middle. Now that we've 
drawn in the fingers, let's draw a horizontal line 
. i ~- in the lower square and divide the palm into four 
sections. 


04. Draw the thumb from the lower left ry { \ 
quadrant. Unlike the other fingers that i - 
are converging toward the middle, | 
the thumb points outward as if it's 
running away. 


So far we've drawn the hand using the 
proportions of the bones. Although 
itis starting to resemble a real hand, 
we're still not quite there. 


05. Indeed, as | mentioned earlier, there are more details in 
the hand because of the thickness of the skin. So next 
we will draw in the skin of where the thumb joins the 
palm. This part, referred to as thenar eminence, sticks 
out because of the muscles that flex or pull the thumb 
inward. It resembles the rubber dust cover boots of 
gear shift levers in manual cars. (Refer to diagram) 


There is also a hypothenar eminence for the little 
finger, but it doesn't stand out as much as the thenar 
eminence so it can be drawn simply by rounding the 
edge of the palm. 


Also, the thenar eminence will cause a crease in the 
middle of the palm called the thenar crease, also 
commonly referred to as the life line, 
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06. The point where the fingers separate is actually a little bit 
higher up. This is because of thin layer of skin between 
the fingers, like the webbed feet of a frog. (Refer to below 
diagram)Thus, the length of the fingers is slightly shortenec 
compared to the bone diagram and the metacarpophala 
joint, the line where fingers start and the crease where fi 
bend, is located inside the palm. 


"| == jr 07. lets now divide the joints of the fingers. The bones follow 
the Fibonacci sequence and fit the 2:3:5 golden ratio (refer 
to page 397), but the thickness of the skin at the tip of the 
finger and the webbed skin makes the ratio closer to 1:1, 
The ratio of the proximal and distal phalanges are the same 
for the thumb as well. 


B 
08, Just one more thing. Draw a horizontal crease on the MM 
palm between the base of the thumb and where the 
fingers separate. Line 1 is called proximal transvers' 
and 2 is called distal transverse. This crease is the 


milepost for metacarpophalangeal joint where fingers TR. 


bend. NOA 


n 


QNVH'IAWV 


we 


09, Take the sketch and round out the edges to complete the drawing. Compare the drawing and 
the proportions to that of the bones of the hand (drawing on the right). 


= 


10. When drawing the back of the 
hand, the process is the same 


= THE POINT : 
dum up to step 4 but the fingers l 
FINGERS separate at a lower point and is 
SEPARATE ON aligned with the starting point of 
THE ku 
PALM SIDE. the metacarpophalangeal joint. 


That's why fingers look longer 
when looking at them from the 
back of the hand compared to 
the palm. 
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Bl Basic Position of the Hand 


We usually think of the palm when we hear the word hand. That's probably because the insic= 
the hand directly touches objects and is used to grab or hold things, and we check the palma 
our hand habitually throughout the day without realizing. 


THE PALM IS PROBABLY MANY PEOPLE 
THE MOST OBSERVED PART BELIEVE THE HAND 
OF OUR BODY, IS FLAT. 

SECOND ONLY TO THE FACE. 


Just give it a little thought and it's easy to realize that the hand is not a two-dimensional flat 
surface. But regardless, we tend to think of the hand as being flat because that makes it 
easier for us to remember. Of course, there is nothing wrong with that. It's only human nature 1 
simplify complicated things to help us understand. 


THIS IS 
HOW MOST PEOPLE 


DRAW THE HAND. 


FLAT SURFACE. 
STARTING POINT 
FOR TRANSVERSE 
CREASE 
(THE HEAD Line) 


TAKE THE CUT OUT HAND 
AND FOLD SLIGHTLY ALONG 
THE DOTTED LINE 


NM 


THIS LOOKS MUCH MORE Like 
A REAL HAND! 


cu 
— AROUND 
THE EDGES 


(COMMON IMAGE OF THE HAND» 


So when we draw the palm on paper, it may be the ‘basic form’ but it is hardly the ‘basic 
ccs ton. ' It's just not natural to see the hand stretched out so flat. 


AN? You’LL EASILY 
UNDERSTAND WHY 
IT’S UNNATURAL 


JUST TRY STRETCHING 
OuT YOUR HAND 
FOR | MINUTE 


So what is natural for the hand? The following are all the expressions that a hand can make. 
‘ere are many variations, but if you look closely you'll get an idea of an ‘average.’ The average 
= what is the most natural for the hand. 


Still having a hard time grasping the concept? Then just put the book down and see for 


HAND STRETCHED OUT FINGERS WILL BEND HAND NATURALLY FORMS OPPOSITION, 
> ONE BY ONE CREATING ENOUGH SPACE TO 
HOLD A BIG EGG, 


It's easy, right? Of course, everybody's hand will look slightly different but for most people, the 
fingers will be slightly bent toward the palm as if holding a big egg. Observe this shape 
and try to remember it. This is the most natural ‘basic position’ of the hand. 


THERE ISN’T A SEPARATE 
WORD TO DESCRIBE THIS POSITION, 
SO WE WILL JUST REFER TO 
IS AS THE ‘BASIC POSITION,’ 


If you take a closer look, you will see that each finger is bent at a different angle. Starting wi 
the straight-lined thumb, each of the fingers bend slightly more toward the palm so that by the 
time you get to the little finger it's bent to form the letter C. The base of the thumb opens up ame 


creates a more distinct arch for the carpal tunnel. 


+ MIDDLE, 
SLIGHTLY MORE 
BENT 


INDEX, 
SLIGHTLY BENT 


Te 


— 


x 


There is no clear explanation as to why the fingers bend like this when the hand is relaxed. But 
one thing is clear—it makes it really easy for the hand to clench a fist. Also, the grip is stronger 
zecause the fingers bend inward and at the same time the thumb locks in the index and middle 
"ger. So the hand maintains the basic position, unless you make a conscious effort to stretch it 


IT’S EASIER MAKE 
A FIST IF You 
START AT STEP@ 
RATHER THAN STEP 
JUST THINK OF SPEED 


FINGERS BEND ONE BY ONE, 
STARTING WITH THE @ wand chenchen 


400 STRETCHED ouT 
LITTLE FINGER. 


The basic position is one of the forms that the hand naturally takes in the 
process of clenching a fist. 


= addition to the functionality, the basic position is also a powerful tool to portray various 
ations and poses. 


THE BASIC POSITION 
CAN HELP MAKE 

THE DRAWING Look 
MUCH MORE NATURAL 
WITH JUST A SLIGHT 

BENDING OF THE FINGERS. 


LOOKS Too STIFF LOOKS VERY NATURAL 


Apply the basic position when drawing the character sheet for characters in games or animations. 
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| JUST VARIATIONS 
\ OF THE BASIC POSITION. 


BASIC POSITION 
LOOKS &00D IN 
ANY 
SITUATION, 


Various applications of the basic 
position. 


The hand can express many different movements but the ‘basic pose’ of the hand looks like a 
very loose fist. So, if you familiarize yourself with this basic pose first, the remaining variations 
will come easier. Therefore, if you are still struggling to draw the hand, just focus and practice 
repeating the ‘basic pose.’ | guarantee that it will pay off (I feel like I'm selling snake oil). 
When you adjust the hand pose of expensive plastic model toys, you will see a big difference 
if you adjust them into the 'basic pose.' You will understand that the biggest difference in 
appearance between a human and figure comes from the hand. The truth is that what is mos? 
basic is also most important. 


E Drawing the Basic Position of the Hand 


So let us now draw the basic position of the hand. Unlike the palm, we will draw it at an angle as 
* we are looking at the hand from a mirror. But even with the different perspective, the drawing 


process is very similar to drawing the palm so be sure to familiarize yourself with that before you 
proceed. Ready to start? 


01. First, draw the palm. It should almost look like 
a hip flask with the big curve in the middle, 
with the palm side being concave and the 
back of the hand being convex. 


ference © " 9 


02. Next, we'll draw in the fingers. Start by marking the base of all the fingers except the thumb. 
The fingers will extend from these points, and keep in mind that the fingers will bend toward 
the palm of the hand. 


31ON AINOLVNYV JSNOHANOLS 


~ 


03. Draw the fingers from their respective starting points, considering 
the length of each finger. Start at the index and remember that 
the fingers bend more as they get closer to the pinky. We don’t 
worry about the joints at this point. 


04. Now we will draw the thumb. Draw a cross on either side of the 
hand to divide it into four quadrants, and draw the thumb next to 
the index finger. Keep in mind that the thumb will point outward, 
compared to other fingers that point toward the palm. 


y THENAR EMINENCE 


05. Mark the zones for thenar and the hypothenar 
eminence in waterdrop shapes. They become 
important mileposts because they make the 
hand appear three-dimensional. 


IU) 


06. Mark the joints of the fingers. 


07. Draw in the creases and wrinkles of the finger 
joints, and the protruding parts of the head of 
the metacarpal bone on the back of the hand. 


08. Erase the sketch lines carefully, and put 
finishing touches on the outer line to 
complete the drawing. 
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E Checklist for Drawing Hands 


In addition to the way of drawing the hand we saw before, there are many more drawing 
techniques out there on the internet. It may seem like you sort of understand at the time, but 
reality is that it fades so quickly afterwards. If our tips were enough to make you a pro at dr 
hands, it would be so easy for us to all become artists. 


"ve 
FOLLOWING YouR 
TIPS ALL ALONG 

BUT WAS IT FoR 
NOTHING? 


WAIT, 
THERE’S MORE? 


The biggest difficulty in drawing the hand is that it is one of the most exposed and familiar pac = 
our body, along with the face. Because we're so familiar with the hand, drawings will look really 
awkward even if we miss the tiniest of details. Familiar subjects have that much more meaning 
and significance to us. 


IF You ARE FAMILIAR WITH 
THE SUBJECT OF THE Later 


THAT'S WHY IT’S 
DRAWING AND Look AT 
IT ON A DAILY BASIS, ALWAYS STRANGE 


TO SEE A PORTRAIT 
IT’S ONLY NATURAL THAT OF YOURSELF DRAWN 


BY SOMEONE ELSE. 


WN VERSION 


That's why we have come up with a checklist of details to check when drawing the hand. 


@ Think about the structure of the hand 


We have a tendency to draw only the outer line of the hand. After all, pens and other writing 
tools we use have pointed tips for us to draw lines. But even though you're drawing a line, 
keep in mind that the subject of your drawing is in essence not a line. 


J 
H 


DRAWING THE OUTER LINE OF THE HAND 
WILL CREATE THE ‘SHAPE’ OF A HAND, 
BUT NEVER THE ACTUAL HAND, WHY? AS WE’ vE 
EMPHASIZED ALL ALONG, 
THE HAND IS NOT FLAT BUT THREE-DIMENSIONAL, 


ALSO, 
LINES ARE THIN 
So IT’S EASY To MISS 
THE SHAPE WHEN 
You'RE FOCUSING JUST 


ON THE LINE, HIRST, 
You HAVE TO IDENTIFY 
q THE STRUCTURE 
a TO MAKE OF THE HAND! 
THE HAND MORE - OF COURSE, THIS IS TRUE FOR MANY 
THREE-DIMENSIONAL OTHER THINGS, 


® Think about the role of the hand 


Our hands are always doing something, never resting. So a hand that is doing something will 
ways feel more lively compared to a hand that is just existing conceptually. 


ONCE THERE IS 


VT WILL GAIN 
A PERSONALITY 
AND BECOME MucH 


[REGULAR HAND] [HAND WITH A PURPOSE (ROLE)] 


Various images of the hand with 
a clear role 
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Having a clear role for the hand also makes it easier to draw the arm. As we explained ear = 
arm just follows the hand and supports it. 


ONCE THE HAND HAS A SPECIFIC ROLE, 
THERE ARE SPECIFIC LOCATIONS FoR 
THE HAND AND THE SHOULDER, 
AND THE ARM JUST CONNECTS 


1 END POINT 
n (HAND) 


ue STARTING POINT 


(SHOULDER) 


Q Change the steps 


Lastly, this is a tip that | find particularly helpful. Many people start drawing the hand from the 
thumb and index because they are the most important parts. But sometimes it's better to draw 
them at the end because they are so important. | know some of you are probably question — 
the validity of this so-called tip, but just trust me and try it out. Even if it doesn't work for you ~ 
always good to try breaking away from the norm. 


DUH, THAT'S 
So obvious, 
! COULD’ VE 
TOLD You 
THAT... 


A. MoST 
PEOPLE START 
BY DRAWING THE 
THUMB OR INDEX, 
BUT IT ENDS UP 
OVERLAPPING WITH 
OTHER FINGERS. 


B. IN THIS CASE, 
HOW ABOUT 
STARTING 
: WITH THE 
| LITTLE FINGER? 


The three points of this checklist isn't just for drawing the hand. They can be just as easily acc = 
when drawing other parts of the body, landscape, or objects. But even with all the tips in the 
world, the most important thing is to never cease to be curious about the things going on arc 
you and try to take an objective perspective. At the end of the day, drawings are products of a» 
view of the world. 
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Muscles of rhe Hand 


“any of the muscles that move the hand or the finger start at the forearm, as we have seen 

ore. But spreading out the fingers or movements like 'opposition' require muscles. Muscles 
*& are attached to the hand itself are called intrinsic muscles, and have only flexor and 

*o3uctor, and no extensor. Although they do not have a big effect on the external appearance of 


—e hand, we should still go over them. 
( MUSCLE ) 
STARTING POINT, 


THE FLEXOR ALSO MOSTLY STARTS 
AT THE FOREARM, BUT SPREADING 
OUT THE FINGERS OR OPPOSITION 

MOVEMENT REQUIRES THE INTRINSIC 

MUSCLES OF THE HAND, 


NO MUSCLES To 
EXTEND THE HAND? 
THEN HOW AM | 
DOING THIS? 


TENDINOUS SHEATH OF 
EXTENSOR POLLIclS BREVIS MUSCLE. 


‘TOMI NUFFBOX 
TENDINOUS SHEATH OF MTSN 


EX 
DIGITI MINIMI BREVIS MUSCLE 


TENDINOUS, ATH OF OR 
POLLicl LONGUS MOSES 


PALMARIS BREVIS 


FLEXOR DIGITI MINIMI BREVIS 


ABDUCTOR DIGITI 
MINIMI 


7 Uv il NEUROSI or 

M | PAARS LONGUS usere 

ji Nu © EXTENDED 
Ww 


EXTENSOR TOLLICIS LONGUS 
ANATOMICAL SNUFFBOX 


DORSAL INTEROSSE! MUSCLES, EXTENSOR HALLUCIS BREVIS MUSCLE 
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ADDUCTOR POLLICIS MUSCLE 
OPPONENS POLLICIS MUSCLE 


B 
Q 
a 


B 
[29] 
M 


Let's Add Muscles to the Hand 


Even though the hand has many 
complex features, it actually 
doesn't have that many muscles. 
But then there are tendons that 

run down to the hand from the 
forearm, which we can't leave out 
because they are still undoubtedly 
one of the elements of the hand. To 
avoid confusion, the tendons will 
be marked in blue, and only the Z 
intrinsic muscles of the hand Æ 
will be marked in red. 


Q bones of hand 


01, Extensor pollicis longus/ 


dorsal interosseous/ 
extensor digiti minimi 


03. Palmar interosseus 


02. Extensor pollicis brevis 


04, Adductor pollicis 


| 06. Flexor digitorum |. 07. Abductor pollicis 

| profundus/lumbrical | longus/flexor pollicis 
longus/flexor digitorum 
superficialis 


| i 
Opponens pollicis, i 09. Flexor digiti minimi | 10. Flexor hallucis brevis 
opponens digiti | brevis/abductor digiti 
minimi | minimi 


11. Abductor pollicis 
brevis 


14. Palmaris longus 


` 12. Palmaris brevis 


| 13. Flexor retinaculum 


15. Palm complete 


@ Bones of hand 


Los | Nd 
\ | LM 


| 03. Extensor carpi ulnaris/ 
extensor carpi radialis 
brevis/extensor carpi 
22 Dorsal interosseus | radialis longus | 04. Abductor pollicis 
| i longus 
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05. Extensor pollicis | 06. Extensor pollicis longus 
brevis | 


08. Extensor digiti minimi | 09. Extensor digitorum | 10. Extensor 
| i retinaculum/ 
dorsum complete 


© Bones of hand | 


| 


01. Extensor digitorum 


Extensor digiti minimi/ 
dorsal interosseus 


03. Pronator quadratus, 
dorsal/palmar interosseus 


| 04. Flexor carpi radialis/ 


flexor pollicis longus 


GNVH'AYY 4 
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| 06. Opponens pollicis 


05. Flexor hallucis 
brevis 


08. Flexor digitorum | 09. Flexor digitorum 
profundus/lumbrical | superficialis 


10. Extensor carpi ulnar 
flexor carpi ulnaris 


r. 


ONVH'INWy | 5 


11. Flexor digiti minimi brevis, | 12. Opponens digiti minimi | 13. Abductor digiti minimi 
abductor pollicis brevis | | 


15. Inner palm 
complete 


14. Palmaris brevis/extensor | 
retinaculum/palmaris | 
longus | 
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@ Bones of hand 


01. Extensor digiti 
minimi/extensor carpi 
radialis brevis/ flexor 
carpi radialis/palmaris 
longus/ flexor digiti 
minimi brevis muscle 


02. Flexor digitorum 
profundus/ flexor 
digitorum superficialis 


03. Lumbrical/abductor 
hallucis 


04. Adductor pollicis 


08. Extensor digitorum/ 
abductor pollicis longus | 
| 


11. Abductor pollicis brevis 


| 12. Dorsal interosseus 


13. Extensor retinaculum 


14. Thumb-side 


dorsum complete 


à j 
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The Pinnacleof . 
ngineering 
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With all the gravity, pressure, and friction 1 

that we deal with on earth, it is very difficult to. ~~ 

move freely using only our head and spine... 

That is why we use a special means of mobility 
that's dedicated to movement. 


Let's take a look at what role arms and legs 


play in survival, how they are designed to carry out that role, and how they 
compare to other vertebrates. 
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Stepping with the Bran l 
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Survival - A Matter of Movement 


We have already discussed how all living things share a desire to survive, and move according 
The most important movement is the ability to change position from one point to another, or moving. 


iF 
LIVING THINGS CAN’ T MOVE, 
THEY cAN'T ADAPT TO CHANGES 
IN ENVIRONMENT AND 
THEREFORE END UT RISKING 
E THEIR LIVES, 


PLANTS ARE NO EXCEPTION, 
THEY MUST SPREAD 
THEIR FRUITS 
OR SEEDS AND CONTINUE TO 

SET ROOT IN DIFFERENT 
LOCATIONS, 


^ 


y e T. SEED, POLLEN 
, (MOVED BY BEES 
I E OR BUTTERFLIES) 


a FRUIT 
wa) (Moved py 
ANIMALS) 


Moving is even more directly related to survival for terrestrial animals; they must deal with gravity. 
friction, and severe changes in temperature on the ground. Avoiding complicated details; prey 
and predator have to be constantly on the move as long as food doesnt stay still. It is indeed a 
very tiring fate. 


HUMANS ALSO NEED SPEED 
FOR SURVIVAL, 


WOULDN'T IT 
RE NICE TO 
SLEEP 
LYING DOWN? 


—— s 1o these circumstances, it's 
ai that all living things on land 
madwant amas efficient, fastet 
way to move safely from one place to 
another. Animals have continuously 
moroved the means of moving to 
orotect themselves over the hundreds 
& years of this endless experiment 
eating and getting eaten. It is no 
-«aggeration to say that this was one 
—3 worldwide project. 


Snce the beginning of this project, there has been a wide range of input. Some were 
unbelievably brilliant, while some were less impressive. But regardless of how they were 
ceived, one thing that remains true is the fact that they were all means of mobility. 


INSECT REPTILE AMPHIBIAN 
(GRASSHOPPER) OcTOPUS (DINOSAUR) (FROG) FOwL MAMMAL 


The species that needed the most from this project were vertebrate mammals, Unless in a 
cup, humans are very weak individually and likely to get eaten. 


BE ABLE TO 
MOVE AROUND 


HELP SEE BETTER 


l HAVE To 
DESIGN THIS 


USE AS A WEAPON 
IN EMERGENCY 


ALON AWOLVNY JSNOHANOLS 


$y 
» C 
© 


PS 
oO 


We already know the final output of the design (albeit the project is still ongoing). However, since 
we are trying to better understand the principles behind it, let's pretend that we don't know what 
itis and imagine a means of mobility to help the head and body move. 


WHY ARE You SOMETIMES, RETRACING 
MAKING US IMAGINE THE PRINCIPLES HELPS 
THINGS WE ALREADY US UNDERSTAND THE FINAL 

OUTPUT BETTER 


@ Designing the Leg 


When we think of mobility, the first thing that comes to mind is the wheel. Although the wheel is 
only one of humanity's greatest inventions, it isn't the most efficient thing to attach to living things 


BUT IT’S IMPOSSIBLE FOR 


ANOTHER 
CRUCIAL ISSUE, 
WHEELS ARE LESS 


USEFUL WHEN THE 
LANDFORM IS HIGH. 


WE CALL WHEELS AN 
“INVENTION” BECAUSE 
NO ANIMAL HAS THEM. 


INFINITELY, UNLESS 
IT’S A ROBOT: ++, 


x 


So, it's technically not impossible to attach wheels to living creatures. But it's inefficient to do so because the parts of the 
body that touches the axis will be worn and damaged every time the wheel rotates. 


= 


c= So without the wheel, this is the only way. 


WHAT WILL 
SUPPORT ME? 
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SNAKES CAN MOVE ON 
THE GROUND BECAUSE THEY 
HAVE THick SCALED SKIN, 
BUT HUMANS WILL ScRAPE 
THEIR SKIN AND GET HURT 
AND INFECTED WITH DISEASE 
AND MIGHT EVEN DIE, 


WAIT, DO WE HAVE TO 
LIFT THE BODY SO 
HIGH AWAY FROM 

THE GROUND? 
OTHER ANIMALS LIKE 
SNAKES JUST CRAWL ON 


WELL IT COULD BE 
POSSIBLE IF THE 
FLOOR IS WARM 

AND TOASTY. 


Attaching long legs to a being is simple, but it also needs to be mobile. So, is this enough? 

^ you have ever had to walk in a cast, then you will know how uncomfortable it is to walk with 
stiff legs. Also, the shock from the ground's surface will be sent directly to the body, so there is 
definitely a need to make some improvements. That's why we need to divide joints. But... 


i THE 
MAIN PART 
THAT 
CONNECTS, 
| TO 
THE BODY 


MORE JOINTS 
ARE NOT 
NECESSARILY 


HAVING 
MORE JOINTS WILL 
MAKE MOVEMENTS 
SMOOTHER, BUT THEN 
MAKES IT HARDER TO 
SUPPORT THE WEIGHT 
OF THE UPPER BODY. 


THE 
PART THAT 
ABSORBS 
THE SHOCK 


THIS 
IS JUST THE 
RIGHT NUMBER 
OF JOINTS. 


One may think more joints is better for natural movement. But, having more joints means more 
weight and structural burden on the joints. Although, fewer joints will make the movement less 
natural. That's why three joints are the right number, as seen in the diagram above. 
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Finally, we have ourselves a quite decent means of mobility. We call it "leg." But, looking at the 


divided joints, doesn't this shape look familiar? It's very similar to the arm. Recall that a human 
was once also considered a means of mobility in the past. 
The two limbs share many similarities, both in terms of function and shape. 


ARM AND 
ARE CONSIDERED 
“HOMOLOGOUS ORG, 
WHICH MEANS THEY 
MORE OR LESS THE SAME 
WHEN IT COMES TO SHAPE 
CTION, 


ARE 


LEGS AND FEET CAN Do 
MOST OF THE TASKS 
PERFORMED BY ARM AND HANDS. 


” 


KAIYUAN ZHAO 
& - ARMLESS 
W WATCH REPAIRMAN 


It is a little bit hard to grasp the fact that arms and legs have the same function, but they are not 
the same. The arm is a modified limb with mobility and other functionalities, whereas the leg is 2 
limb dedicated to mobility. As such, it is not only bigger in bone and muscle but also stronger. 


ALTHOUGH 
THEY ARE 
HOMOLOGOUS 


ALWAYS HAS 
TO SUPPORT 
WEIGHT 


SO LEG BONES AND 
MUSCLES HAVE To BE 
SEVERAL TIMES BIGGER 
THAN THE ARMS 


THAT'S WHY 
F KickS ARE So 
jd STRONG 


< 


The fact that legs and arms are structurally similar is definitely good news for students studying 

= anatomy. Having a good understanding of the arm will make it much easier to learn about the 
leg. So, before we start to study the bones of the legs, we recommend flipping back to the early 
section and reviewing the arm. Comparisons between leg and arm are unavoidable! 


1004 '931 


CAN'T WE JUST KEEP 


WELL, IT’S uP To You, 
| BUT You’RE GONNA BE 
FLIPPING BACK AND 


: : FORTH ANYWAYS. 


Before we look at the bones of legs, let us recall the 


E UU shoulder girdle (page 292). 
kosz One can imagine all the potential risks and 
poz discomfort that may result from directly joining the 


arm, which moves a lot, to the thoracic cage that 
protects the heart and lung. That is why we need the 
shoulder girdle, a separate structure that combines 
the scapula and clavicle, and that connects the arms 


SHOULDER GIRDLE 
( + ) 


to the body. 
^ SHOULDER GIRDLE 
(MOVES FRONT/ 
` BACK AND LEFT 
E- [RIGHT) 
PELVIC GIRDLE 
Similarly, the leg also moves a lot and / (xen) 


can have a direct impact on the body. So, 
there needs to be a structure that safely 

- ; links the leg to the body-the pelvic girdle. 
Fortunately, we have already learned about 
the pelvic girdle, the ilium of the pelvis. 
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BONES OF 


GIRDLE IS ALSO 
THE STARTING POINT 
FOR THE MUSCLES 
THAT ARE USED TO 
LIFT THE LEG, 


LOWER LIMB 


The pelvis plays the important role of holding the leg, but because 
humans stand upright. It also holds internal organs. the pelvis tends to be 
underappreciated and just considered an extension of the leg. One thing to 
note is that the sacrum is not a part of the pelvic girdle. 


In the case of the scapula that holds the humerus, since the humerus must move freely, the fossa 
where the humeral head is inserted is shallow (glenoid fossa) 

But in the case of the leg, the foremost priority is to bear the weight of the body, not movement, 
so the fossa where the head of femur is inserted is much deeper. 

This fossa is called the acetabulum. 


IT HAS To BE DEEPLY 
EMBEDDED IN ORDER 
TO WITHSTAND IT. 


= 


GLENOID FOSSA (ARM), ACETABULUM, 
-SHALLOW -DEEP 


Since we already investigated the pelvic girdle, or the pelvis, in the previous section, we won't 
go much deeper into this topic and move on to the next topic. 
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E Bones of free Lower Limb 


In anatomy, ‘leg’ refers to the area from 
the pelvic girdle all the way down to the 
toe. 


In other words, it not only refers to what 
we normally consider to be the leg, but 
also includes the pelvis (the hip). So, legs es 
are much longer than we think. 


MOVES FREELY, 
JUST LIKE THE BONES 
OF FREE UPPER LIMBS 


The part of the leg that excludes the ilium is 
referred to as the bones of the free lower limb. 
Unlike the ilium. which is fixed, the bones of 
the free lower limb can move freely, as the 
name suggests. 


The bones of the free lower limb comprise 1. 
Femur (1), 2. Bones of lower leg (2), and 3. 
Bones of foot (26). The bones of lower limb 
are limited to flexion/extension and a little bit of 
exstrophia (ankle), so the movement is rather 
simple. This contrasts with the structurally 
similar bones of upper limb that are capable 
of pronation/supination, and the forearm 
bones that are capable of flexion/extension as 
well. 


SEE, | DON’T 


PRONATION/ 
SUPINATION 


EVERSION/INVERSION 


"n 
m 
e 
m 
o 
o 
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Once again, bones of the upper and lower limbs have many similarities, but the lower limb 
bones have a simpler in structure. But don’t’ let your guard down! Legs are important pillars 
holding up the body. Let's now look at the different parts of the bones of free lower limbs. 


ilThigh, or Femur 


The femur is the top part of the bones 


of free lower limb, equivalent to the So, THIGH IS 
f ACTUALLY A PART OF 
humerus in the arm. (INNER SIDE) 


THE LOWER LIMB. 


The flesh covering this bone has a 

wide layer of fat that is visible, so itwas FEMUR 
once referred to as "big leg" in Chinese 
characters. This whole section is referred 

to as 'thigh.' However, when we say 

‘thigh’, we commonly refer to the inner 

side of upper part of the lower limb where 

there is a thick layer of flesh. 


The femur is the biggest and longest bone in the body. It measures to about 45 centimeters in an adult male, taking up about a quarts 
of the height. That's why the length of femur is often used to predict the height of a person when remains are uncovered. 


FOR INSTANCE, IF THE FEMUR OF 
A SKELETON IS 37 CENTIMETERS, 
WE CAN ESTIMATE THAT 
THE HEIGHT WAS APPROXIMATELY 
37 X 4 = 148 CENTIMETERS. 


* MAJOR MUSCLES OF 
FEMUR 


The femur must be big because it 

T has to hold on to big muscles (refer 
to the diagram on the left) that are 
used to lift the leg or to push back 
when moving forward. 
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QUADRICEPS 
FEMORIS (RECTUS FEMORIS) 


It is an axis that can move the entire 
body, so it must be bigger and 
stronger than any other part of the 
body. It can support up to 30 times 
the adult male body weight. 


BICEPS FEMORIS 


TOR US j j GRACILIS 


* DRAWINGS MAY NOT BE 
ACCURATE, SO REFER ONLY 


FOR LOCATION 
he femur is the strongest, 
E 4 THERE ARE ALSO 
Sagest bone in the body. fof FEMUR IS THE BONE WEAPONS SHAPED 
= is one of the most well- THAT PRIMITIVE ua - dun 


“nown bones in the body, 
and was historically used as 
= primitive weapon. In other 
~words,t In other words, the 
mage of femur is what pops 
2 in our mind when we 
—nk of bones. 


^ may look big and unsophisticated, but there are many stories related to the femur, as there 
was with the bones of the forearm. We will learn about the different parts of the femur before we 
St to the stories. 


9 Parts of Femur 


So now, let's look at the various parts of femur. As we have already mentioned, the femur is very 
Smilar to the humerus in terms of function, appearance, as well as role. So, we will compare it 
with the humerus to help your understanding. 
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LIKE THE ARM | SIE 
FLIPPED 
BACKWARDS. 


Bones of the upper and lower limbs are similar in shape and function, but the front of the humerus is equivalent 
to the back of the femur. So keep in mind that the arm and leg have to be looked at from opposite directions. 


NECK 


BODY 


ADDUCTOR 
TUBERCLE 


POPLITEAL SURFACE 


PATELLAR SURFACE MEDIAL CONDYLE LATERAL coNDYLE 


[FRONT] [EXTERIOR] [BAcK] [INTERIOR] 


*Shape of the right side bone 


@ Head of femur: this is the part that comprises the acetabular fossa of the pelvic ilium and the hip joint. It is the 
most freely moving part of the bones of free lower limbs because it is a sphere-shaped cotyloid joint. However, it = 
restricted in comparison to its homologous organ, the arm. 


@ Neck of femur: the part that connects the head and body of femur. It is tilted about 120-130 degrees laterally 
against the body, and the tilt is greater in women than men. See the below diagram for details. 
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120° 
HEAD 
NECK `N 
BODY 
MALE FEMALE 
| © Greater trochanter: the part that is protruding on the 
exterior of the neck. It touches the gluteus medius 
and gluteus minimus, which make the legs spread LACUS 
out. (page 498) 
PSOAS 
MAOR 


@ Lesser trochanter: the part that is slightly protruding 
on the interior of the neck. It is the point where the 
iliopsoas is attached to pull the leg inward. (page 
502) 


GREATER 
TROCHANTER 


© Body of femur: the part that takes up the most space in the femur. The cross section is close to cylindrical, 
and the rugged tuberosity called line an aspera in the back secures the vastus, which helps lift the knee with 
the body of femur. (page 497) 


[FRONT] 


CROSS SECTION 
oF 
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© Lateral/medial epicondyle: the point where the lateral and medial parts of the linea aspera split on the back of the 
femur bogy. The surface between the lateral and medial parts is called popliteal surface. 


FRONT BACK 


MEDIAL 
EPICONDYLE 


@ Adductor tubercle: a small trochanter located towards the top of the medial epicondyle that touches the tendon 
of the adductor magnus. 


G Lateral/medial condyle: the round protrusion on both sides of the articular surface at the lower part of the femur 
and thus is visible on the top of the knee. The backside protrusion is much more apparent than the frontside, and 
the medial sides tilt down more than the lateral. 


© Patellar surface: the concave articular surface located between the lateral and medial condyle. It is concave 
because it joins the patella. We will learn more about the patella later. 


QUADRICEPS 


FEMORIS : 
TENDON |j + PATELLAR 


TATELLAR. 
SURFACE 


PATELLA RISES UP, 
PROTECTING THE 
INSIDE OF THE 
PATELLAR SURFACE 


O Movement of Femur 


The most notable part of the femur 


AcTS AS THE 


ONLY BRIDGE THAT is the neck. The neck of the joint 
‘warn Ge the ilium. The joint of the neck is 


often referred to as the hip joint or 
coxal articulation. 


THAT'S WHY 
IT’S EASILY DAMAGED 


Similar to the head of humerus, the hip joint is bent in an r-shape toward the ilium. As we 
explained earlier, this is because we need this shape to walk on all fours, as well as to prevent 
the pelvis from being damaged by all the weight it supports. 


FOR 
(4 BOTH FOUR-LEGGED ANIMALS 
(HUMERUS) es AND EMANS Lees ARE 
E ATTACHED To EITHER s 
mE SIDE OF THE PELVIS. M RE-READ 
AvouTl20 aI i à pio ae Uer i 


FOR FOUR-LEGGED ANIMALS, 
THE FEMUR NEEDS TO BE ON THE SIDES 
OF THE BODY BECAUSE THE HIND 
LEG COMES UP LIKE THIS WHEN 


IF IT WERE 
IN A STRAIGHT 


IT COULD CRASH DOWN LIKE THIS, 
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TO LIFT THE LEG ANY 


FURTME: : 
TUE eR NS Th und The neck of femur is 
- BAcK OF FEMUR j i 
(LINEA ASPERA) about five centimeters 


JUST LIKE THE ARM 
(REFER TO PAGE 310P), 
THE LEG CAN BE LIFTED uP 
TO ABOUT 40 DEGREES 
PRETTY EASILY. 


long for an adult, anc 
may vary to some 
degree but is tilted 

at approximately 120 
degrees on average. 
So its movement is 
restricted, just as in 
the humerus, and the 
way it overcomes this 
limitation is also simia 
to the humerus. 


One difference between the male and female pelvis and thoracic cage between genders is the 
shape of the femur. The femur in men tends to be shorter in the neck and is closer to a straight 
line, which supports the weight of the big, heavy upper body and makes it easier to run faster. 


FEMALE WIDE PELVIS 


ANGLE OF 
FEMUR NECK 
(SHAPED LIKE 
INWARDLY 
NUMBER 7) AND FORMA 
Q -ongle A NIB-SHAPED 
SPACE 
AvouT| 6° 1S FORMED 
BETWEEN THE 
LEGS 
MALE NARROW PELVIS 
THE 
— OUTWARDLY AND 
FEMUR NECK 
(SHAPED Like 
NUMBER I) 
Q - angl e 


ABouT) L? 


This difference between genders will also have an impact on the angle of the lower leg bone. 
Mens legs are commonly depicted as having an A shape, while women have a Y shape. Such 


a mysterious difference between men and women’s curves stems from the five centimeter femur 
neck. 


Character concept / painter12/2014 
Basic postures of female and male characters. The easiest way to add masculinity to females 
or vice versa is to change the posture of the lower body. 
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ilBone of Lower Leg, the Shock Absorber 


Bones of the lower leg are located between 
the femur and bones of foot. The length is 


about three-fourths the length of the femur IN pos m Sue, 
(about 30-33 centimeters) and supports BIGGEST ONLY 


the entire weight of the human body. coun 


ABouT U5 C 
ABOUT 330m 


TIBIA FIBULA 


THIS IS How 
THE SHANK AND 
CALF ARE DIVIDED 


As seen in the diagram, there are two bones in the 


CALF 
(SIDE, BACK) lower leg, like the forearm: 


The tibia, which is the main part of the lower leg, 
and the fibula, which is the slender bone attached 
to the tibia. 


Since there are two bones each in both the lower leg and the forearm, it's easy to think that their 
structures are the same. But the bones of the lower leg can only do flexion/extension movements, 
whereas the bones of the forearm can do flexion/extension and pronation/supination. 


TURNING OF FEET IS LIMITED MOVEMENT. 
NOT THE SHANK BUT BETTER 


This tiny detail makes a world of difference in terms of what we have to learn. Now that our load 
has been lightened, let us have an in depth look at the tibia. 


Q Tibia 
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The big bone on the inner side, out of the two bones of the lower leg. It directly connects to the 
femur, supports flexion/extension and bears weight. Much of the inside is hollow so that it can 
bear even heavy loads. Think of how a hollow iron pipe is stronger than a solid steel bar. 


WHOA, 
VT CAN BEAR UP 
TO 4.7 TIMES ITS 


@ CROSS SECTION OF TIBIA 


THE WORD TIBIA MEANS ‘PIPE,’ 
IN FACT, ANIMAL TIBIA CAN BE 
USED TO MAKE THE PIPE 
INSTRUMENT. 


The bone in the arm is also hollow like a tunnel to support weight, just like the tibia. This tunnel-ike space is referred 
to as the marrow space. This space isn't completely empty, but actually filled with small fragments of 
bones like a loofah. 


Tibia was also called the shinbone, 


. A 5 IT HURTS 
with the word shin referring to the Qiii om AMA o uEEAUSE OF ITS LOCATION 
shank. The part of the body that we BECAUSE VT SE IT USED TO BE CALLED JOINT ' 


: : AS A NICKNAME. 
commonly call shank is the front side 


of the tibia (the front edge), where the 
bone and flesh are attached. It can 
absorb any impact with no muscle, 
making it one of the few places in our 
body where we can touch the bone. 


[cROSS SECTION OF SHANK] 


As can be seen in the cross section, the muscles of the lower leg are mostly 
toward the back rather than the front. This is because it requires much more 
strength for an animal to lift the heel than the balls of the feet. 
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The following are some of the main parts of the tibia: 


MEDIAL, 
CONDYLE 


TRIAL 
TUBEROSITY 


ANTERIOR 
BORDER 


Hes SPANO tosta 


@ Lateral/Medial condyle: This is the surface that joins the lateral/medial condyle to form the knee joint, so it 
protrudes at the very top of the tibia on both sides. Right below the lateral condyle is the fibular articular surface. 
which is where the head of fibula is attached. 


@ Tuberosity of tibia: The point where the tendon (patellar ligament) from the femur is attached. This is where 
doctors tap when conducting the knee jerk reflex exam. 


9 Anterior border: The cross section of the body of tibia is shaped like a triangle, and this is the sharpest edge 


towards the front. This is what divides the medial and lateral sides, and calf muscles are located on the lateral side. 


MEDIAL 
SURFACE 


® Medial malleolus: Equivalent to the styloid process of the bones of forearm. Located higher than the lateral 
malleolus of the fibula, so the inversion of the ankle is slightly bigger. The exstrophy of the ankle will be discussed 
later (page 472). 


INVERSION 
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@ Fibula 


The fibula is dependent on the tibia. It is the equivalent to the ulna of the forearm, but it doesn't play 
that much of a role other than helping the tibia support weight and holding muscles in place. That’s 
why this bone is vestigial in most animals that don’t support weight with their two legs like humans. In 
other words, the tibia and fibula can be considered one big bone with a little bit of space in between. 


IN ENGLISH, 

THE WORD ‘FIBULA’ 
CAN ALSO REFER TO PINS, 
| THAT'S HOW THIN THEY 
J% ARE! 


THERE IS A THick LAYER 
OF MUSCLES SURROUNDING THE TIN, 


K 
FRONT LATERAL = 


@ Head of fibula: The stubby part that connects to the tibia. The part that directly joins with the tibia is called the 
articular surface of the fibular head. 


@ Neck of fibula: The slim part right below the head of fibula. Right below is where the body starts. 


© Anterior border / posterior border: The protruding line that traverses askew down the body of fibula. This is what 
divides the lateral and medial sides, and where various muscles like the calf muscle and extensor digitorum start. 


O Lateral malleolus: The protruding part that is equivalent to the styloid process of the forearm, or the exterior 
malleolus. It is lower than the medial malleolus of the tibia. 


EThe Crooked Malleolus 


So, we have looked at some of the main parts of the tibia and fibula. We want to bring attention 
to the lower part of the tibia and fibula that protrudes, the medial and lateral malleolus. This is 


where we normally refer to as the ‘ankle bone.’ It almost looks like two peaches sticking out of an 
otherwise straight leg. 


MALLEOLUS SOMEWHAT 


RESEMBLES A PEACH, 
SO WHEN | WAS A KID t USED To 
MEDIAL THINK THERE WAS A REAL 
Los PEACH INSIDE, 


THE WORD MALLEOLUS 


MMER, 
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IS ROOTED IN THE LATIN WORD 
‘MALLEUS ? WHICH MEANS 
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TALOCRURAL 
JOINT IS A 


Bones poke out on either SER J 
S 
N HINGE JOINT, 


side because this is a joint 
where the bone of the feet “a p 
(talus) sits in a U shape, as 

you can see on the diagram. 
That's how the ankle can 


make the flexion/extension PLANTAR go 
(plantar flexion/dorsiflexion) 
motions. 


Because the malleolus is protruding outward, the tendons, veins, and nerves can move safely 
free from external pressure or physical movement. 


IT NOT ONLY AcTS AS 
A PULLEY TO DELIVER THE 
POWER OF MUSCLES WITHOUT 
LOSS, BUT ALSO AcTS AS 
A PATHWAY WHERE COMPLEX 
VEINS AND NERVES cAN PASS 
SAFELY, 


= TIBIALIS 
POSTERIOR TENDON 


FLEXOR DIGITORUM 
LONGUS TENDON 


POSTERIOR TIBIAL ARTERY 


FIBULARIS TIBIAL NERVE 
LONGUS 
TIBULARIS EXTENSOR DIGITORUM LONGUS TENDON 
TENDON 
BREVIS 
TENDON 


So far so good. But there is something that might strike us as odd when we take a closer look at 
the malleoli on both sides. 

The medial malleolus (tibia) seems to be about 1 cm higher than the lateral malleolus (fibula), 
making the malleoli look misaligned. 


UM TELLING You, 
THAT'S RIGHT! 


CEA 
=A Sa 


This is related to eversion/inversion of the ankle. Eversion/inversion simply refers to moving the 
ankle so that the sole of the foot faces either the lateral or medial side. Because the fibula on the 
lateral side is located lower, inversion takes place more frequently than eversion. This means the 
ankle bends better inwards (medial side) than outwards (lateral side). 


WITHOUT [EVERSION] [INVERSION] 


THE FIBULA, 
IT WOULD $E 
IMPOSSIBLE FOR 
OUR FEET 
TO SLANT 
TOWARD ONE 
DIRECTION, 
(EVERSION/ 
INVERSION) 


But, eversion/inversion takes place more in the ankle, than inside of the malleolus. So, we'll 


discuss this more in depth later (page 547). For now, just know that the malleoli look misaligned 
because of exstrophy. 


ON THE OTHER HAND 


EVERSION/INVERSION ANIMALS THAT INHABIT GRASSY 
IS A MUST FOR ANIMALS PLAINS LIKE ROE DEER, DEER, AND 
THAT MOVE ALONG TREES, cow DON’T HAVE FIBULA AND THUS 


BIG ROCKS, AND HILLS. EVERSION/INVERSION 


DOESN'T TAKE PLACE. 
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EThe Q-angle of the Leg 


Earlier, we learned about how the size of the pelvis affects the appearance of different genders. 
The same goes for legs. Men usually have a smaller pelvis and the neck of femur is close to a 
straight line, whereas women usually have wider pelvis and their neck of femur is angled, thereby 
impacting the angle between the thigh and lower leg. 


J 
S MATE? Like Pen WOMEN'S LEGS 
LEGS LEGS NUMBER ‘I ARE CLOSER To 
ATTACHED To ATTACHED TO V (oR ALPHABET ʻA’) A Y’ (OR ‘x’) 
A NARROW T 
TELVIS: ^ 2 
STRAIGHT CONVERGE \ 
OR DIVERGES < 
a 


INWARDLY 


Since women have a wider pelvis, the starting point for legs (head of femur) are further apart than 
mens. The thighs converge inward to achieve balance, thereby creating an angle in women's 
legs. But wait a minute, this sounds familiar... 


ANTERIOR 
OF COURSE! THIS IS SUPERIOR 
WST LIKE THE KIND OF... THE WAY ILIAC SPINE 
CARRYING ANGLE OF THE ANGLE IS 
MEASURED IS 


We need a vertical or horizontal line of reference to measure the angle. For the carrying angle, the humerus acts as the line 
of reference. For legs, the bone of lower leg is the most perpendicular to the ground and thus acts as the line of reference. 
The angle is about 12 degrees for men, 16 degrees for women. 


— a 


This angle corresponds to the carrying angle of the 
arm is called the ‘quadriceps (quadriceps femoris) 
angle,’ or 'Q-angle' in short. It's just a fancier way of 
saying 'thigh angle.' The carrying angle was created 
because of the wide pelvis, and the Q-angle is also 
created from the angle between the pelvis and the 


neck of femur. It seems like the pelvis has an impact 
on both arm and leg. 


Although the arm and leg angles were created 
because of the same reason, whereas the carrying 
angle has somewhat of a functional role (easier to carry 
goods), the Q-angle is pretty much useless. It could 


even be considered a weakness in terms of athletic 
movements. 


QUADRICEPS 


BIGGER Q-ANGLE 
MEANS IT’S 
HARDER TO RUN, 


IT REMAINS 
IN AN OUTWARD 
POSITION WHEN 
THE LEGS 
ARE BENT BACK, 
FORMING A v, 


OUTWARDLY, 
LIKE THIS 


«x EASIER TO d 
QUSS VERS. C 


en though the Q-angle is useless from an athletic point of view, it does have aesthetic 
&ntages. For example, crossing legs could be considered a protective mechanism for 
aes to protect their uterus and the Q-angle locks the legs more Securely, adding a subtle 
mine appeal. It also makes it possible for women to sit in a W position. 


ANGLED AT ALMOST 
40 DEGREES, MOVEMENT IS 
LESS RESTRICTED 


THE WHOLE LEG ROTATES AROUND 
THE NECK OF FEMUR. 


PB 
Moe 
uo 
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ACTS AS AN 
AESTHETIC 


G-ANGLE MAY 


NOT SERVE MILEPOST, 
A FUNCTION, ALONG WITH THE 
BUT ADDS CARRYING ANGLE 
A FEMININE — 


Even though leg crossing and W 
sitting position are direct results c* 
the Q-angle, we must be cautious 
to not generalize or limit it as being 
exclusive to women. 


There will be men who can do this 
and there will be some women whe 
can't. This is just a visual reference 
based on anatomical facts, so 
consider it a nice reference when 
striking a pose that is flattering 

to your body or when drawing 
Sketches. 


Some may ask what use visual appeal is. It may be true that running faster is more helpful to 
survival than being visually attractive. But what if we take a more long-term perspective? It may 
be more important to appeal to the opposite sex and reproduce than to stay inconspicuous to the 


enemy. 


lllBetween the Knees 


We can't leave out the knee, 
which is located between the 
thigh and lower leg. It could 
seem like an insignificant joint 
between two bones, but there is 
a reason than it earned its own 
name. 


BIGGEST JOINT NN 
IN OUR BODY | 


YES, BUT IT’S 
ALSO BECAUSE 


The kneecap is also called patella because it looks like a small dish covering the knee. It looks like 
it's floating because it contains the quadriceps femoris, which connects the tibia and fibula. 


IN THE 


TO THE SEED OF 
A FRUIT. 


B: o 
os 
erg 
QUADRICEPS BONES THAT FORM INSIDE LIGAMENTS 
FEMORIS TENDON OR TENDONS ARE CALLED SESAMOID BONES. 
fw PATELLA IS THE BIGGEST SESAMOID BONE 
P arc 
Brice FEMUR 
E TATELLA 
(LOcATED SESAMOID REFERS 


As you can see, the patella not only protects the hollow gap of the joint between the thigh and 


tibia but also acts as a crucial pulley that facilitates the flexion/extension motions of the femur 
and bone of lower leg. 


SINCE IT’S INSIDE 
THE TENDON, 
IT CHANGES 
LOCATION AS 

THE JOINT MOVES 


(ORIGINAL LocATION 
OF PATELLA) 


PROTECTS 
INSIDE OF THE 
KNEE JOINT AND 
FACILITATES 
ACTION OF THE 
QUADRICEPS 
FEMORIS 
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Not understanding the pulley concept? The following experiment will help you better understand 
the role of the patella. 


i STILL DON’T GET IT, 
HOW DOES THIS SMALL BONE 
HEL? WHEN RAISING 
THE SHANK? 


IT'S HARD TO LIFT THE | pud inen icm diss m x 
SHANK IF THE TENDON IS AND THE TENDON NOW 
CLOSE TO THE HINGE JOINT IT’S MUCH EASIER. TO LIFT THE SHAN 
WITH THE SAME AMOUNT OF FORCE 
(THIRD-CLASS LEVER) 


Since the patella is a protruding bone located between the thigh and lower leg, it makes the 
appearance of the knee quite unique. It's a lot easier to talk about the knee when you understand 


its structure, so let's take this opportunity to take an interest in knees and start observing them 
more closely. 


ALMOST JUST SEARCH 
LOOKS Like A “CELEBRITY KNEES” 
SULLEN FAcE AND You’LL SEE A 
: BUNCH OF THESE 
SE " 
NI @. POINT OF 
PROTRUSION 


For your reference, the sunken parts on both sides of the knee are formed by the ‘liotibial tract’ (page 498) 
inserted into the lateral epicondyle of the tibia and the ‘pes anserinus’ (page 500) formed by hamstring tendons 
on the medial side. That is why the knee appears to protrude. 


E Proportion of Thigh and Lower Leg dli. 


Let's slow down and take a breather. 
When | first took art anatomy, | learned the femur is the longest and biggest bone in the body, just 


as we learned it. But | distinctly remember being very puzzled by this at first. This is because the 
lower leg looks longer than the thigh a lot of the times. 


1004 ‘531 


AS WE DISCUSSED ON 
PAGE 4577, 
THE LEG DOES NOT START 
FROM THE PERINEUM: - - 


DOES THAT MEAN 
ALL THESE PEOPLE 
ARE DEFORMED? 


THAT'S How 
You DREw iT 
Too,  * 


was an illusion all along. If we go by what we can see without considering the actual area of 
ment, the thigh does look shorter and sometimes clothes deceptively make the thigh look 
er. But despite being anatomically incorrect, we can't help but think that it looks nicer when 
lower leg is longer than the thigh. Why is that? 


THIS IS THE 


TANTYHOSE, MINI SKIRT, 


ACTUAL. AND HIGH HEELS 
ALL CONTRIBUTE TO 
PROPORTION MAKING THE SHANK 
OF LEGS LOOK. LONGER 


THAN IT ACTUALLY 1S, 
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Before we examine why, let us recall a simple scientific principle that we learned in elementary 
school. Do you remember the principle of leverage? There are three classes of levers. 


THE CLASSES OF LEVERS 

DEPEND ON THE LOCATION 
OF EFFORT, LOAD, AND FULCRUM. 
THIS IS CLASS 1. 


THE HUMAN BODY IS ` 
CONSIDERED A 
CLASS 3 LEVER. 


CLASS 2 LEVERS 


Legs of humans and four-legged animals are Class 3 levers. Class 3 levers are characterized by 
the fact that the effort is located between the fulcrum and load, and the distance between effort 
and load is what determines precision versus speed. 


tr EFFORT (€) AND LoAD@ARE cLoSE, 


COMPARE TO THE SPEED DECREASES BUT 
WRITING, ANOTHER. WRITING BECOMES MORE 
CLASS 3 LEVER, PRECISE AND STABLE. 

FOR BETTER 


NDERSTANDING 


F EFFORT (E) Av» Loav© ARE 


FURTHER APART, THE SPEED i 
© INCREASES BUT IT’S MORE ES Ce TO 
STRENUOUS AND HARDER BETTER JUMPING 


TO CONTROL. 


flo 


© 


Animals on this earth had to choose between length of thigh (precision, endurance) and shank 
(speed, agility) based on their environment and survival mechanisms. Humans chose the former 
of the two because we stand on two feet, the lower half of the body supports the upper half, 

and hands are used to carry things. But within the humans species as well, different races have 
evolved slightly differently based on their own needs. 

Some tribes had to walk through snow, while some had to run fast across the grassland. 


LONGER THIGH MEANS 


BIGGER THIGH MUSCLE, MAKING IT 
zi STRONGER MUSCLES TO BRING THE HEEL 
EASY TO WALE THROUGH SNOW. FORWARD, WHICH IS BETTER FOR 


RUNNING ACROSS THE GRASSLAND. 


Homo sapiens began migrating out of Africa about 200,000 years ago, and since then tribes in 
colder regions gained longer thighs while tribes in warmer regions developed longer shanks. 
This in turn led to the conception of unique cultures, spanning from method of hunting and 
gathering to lifestyles. 


THIS DIFFERENCE IN 
LENGTH OF LEGS LED To 
A DIFFERENCE IN 
LIFESTYLES, 

AND ENTERTAINMENT! 


AFRICA 
AMERICA EUROPE (ORIGIN OF HUMANITY) INDIA ASIA 


Longer shanks make it easier to jump, therefore this led to more jumping moves in dances like 
tango and polka. But longer shank also means less control over legs, so this led to a standing 
culture. On the other hand, longer thigh makes it easier to sit down and get up. This led to the 
sitting culture and added more endurance elements to dances. For instance, one of the moves 
in traditional Korean dance involves the dancer sitting down slowly, then getting back up slowly, 
which is all possible due to longer thighs. 
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So, the human body can take different shapes based on the environment, but we still tend to 
have a narrow view of our body, especially when it comes to the standard of beauty. Honestly, 
why do we think a deer with a long shank is prettier than an elephant with a long thigh? 


BOTH ARE RESULTS OF , T 
EVOLUTION BASED aoe ees ae DON’T You KNOW THAT 
a es pean oi : IT’S ALL ABOUT SPEED 
WHO ARE WE To - ILITY THE ? 
THAT ONE IS BETTER OR y FL Reece als TEESE RANSA 


TRETTIER THAN THE OTHER? \ GUESS (T IS TRUE 


THAT A DEER LOOKS MORE 
SLENDER AND CLEVER 
COMPARED TO AN ELEPHANT 
EVEN THOUGH THEY ARE 
BOTH HERBIVORES. 


—M - FERA S 9 T We say strength is beautiful. It is 
T D F . . " NERA 
FEDEN E z Position AUS WORE oF instinct for animals to want to mimic the 
COMPETITIVE SURVIVAL, s P 

= appearance of other living things that 
have a competitive edge in survival. If so, 
shouldn't humans say that an elephant is 
more beautiful because it's much bigger 
and stronger compared to a deer? So 
how come it's more common for us to be 


envious of a deer than an elephant? 


There are probably a plethora of reasons 
why we think this way. It is partially because PROTRUDING EYEBROWS 


A FOREHEAD TRENDS IN PLASTIC SURGERY 
speed is more useful today than strength. \ BEAR NO RESEMBLANCE TO 
However, biggest reason is that most visual THE TYPICAL ASIAN FACE 


forms of media that we are surrounded 
by, whether it's TV, movie, or the internet, 
originate from Western cultures, where 

people have legs closer to herbivores. RA 
Just think of the facial features we consider — 9^ 7* 
beautiful, and you'll see what | mean. 


BIG EYES 


V-SHAPED FACE 
POINTY CHIN 


Just one century ago when Koreans had almost no communication with the West, the face 
and body shape of Westerners seemed strange to us. But now, no one thinks those features 
are weird because we are now familiar with the cultures and media that are run by Westerners. 
Beyond a sense of familiarity, it's now something we look up to. 


2000S 


THE PSYCHOLOGY OF 
DEVELOPING A POSITIVE 
FEELING TOWARD SOMETHING 

OR BECOMING FAMILIAR 
WITH IT FROM REPEATED 
CONTACT IS REFERRED To 
AS THE MERE 


OH MY, 
HOW BIZARRE- -- 


Humans and other animals feel familiar towards things they see more often, which in turn gives 
them a sense of comfort and stability. This becomes the default state, and the default state is like 
a cradle that all living things yearn for. This series of stream of consciousness is what we define 
as beauty. So, beauty isn't necessarily a matter of functionality, but possibly about how long you 
Stuck around and how much attention you drew. Ultimately, it's all about survival. 


Humanity will never cease to pursue beauty. But the subject and value of beauty can vary based 


2n survival needs, so how about we start developing a discerning eye to see a broad range of 
Beauties? 


REGARDLESS oF 
WHETHER IT’S 


ALL LIVING THINGS 
ON EARTH ARE 
BEAUTIFUL 
IN THEIR OWN WAY! 
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li Let's Draw the Legs 


Now it's time to draw the legs. One of the most difficult things for me when | went to art schoo! 
was drawing legs, especially female legs. Unlike the arms, legs have more flesh and muscles 
and they are oddly rounded, making them harder to draw. 


THE RELATIVELY SIMPLE STRUCTURE 
OF THE LEG MAY LEAD You 
TO BELIEVE IT’S EASY To DRAW, 
" | BUT IT’S SURPRISINGLY HARD To DRAW 
. X BECAUSE THERE IS NO CLEAR POINT 


CAN'T WE JUST 


THROW Some BOTH MALE 


CLOTH OVER IT? AND FEMALE LEGS 
Er HAVE MANY SUBTLE 


fcuRvES.? 


The legs ‘curves’ are like a mirage that is difficult to grasp. Even a well-seasoned body 
anatomy illustrator cannot express the legs in one go. The legs ‘curves’ or ‘flow’ are formed by 
the muscles. Since these muscles are attached to the bones, let us first try drawing the bones. 


THE SUBTLE LINES AND 
CURVES OF THE LEG ARE 
SHAPED BY MUSCLES, 
BUT AT THE CORE OF 
IT ALL ARE BONES! - 


THE BONE I$ ALMOST 
A STRAIGHT LINE 
BUT WITH THE MUSCLES 
ATTACHED, 

A CURVY FLOW 
IS CREATED- -- 


Leg 


01. 


i 
Li 
\ 
l i 
| | 
i a 
\ 
L 
| 
| 
/ 
/ 
HEEL / 
te | y 
Draw the pelvis first, and 


sketch a line of reference for 


the leg. The shank is supposed 


to be longer than the thigh, 


but if you add feet (at the heel) 


to the shank, the combined 
length is similar to the thigh. 


| 


@ Drawing the Front View of the 


—— m 


02. Start drawing the thigh (femur). i 
It comes down from either end | 
of the pelvis, the top part (neck | 
of femur) is slightly r-curved 
while the bottom part tilts 
inwards. 


€ 


03. At the top of the femur, or 


the neck of femur, draw the 
greater trochanter (lateral 


side) and the lesser trochanter 
(medial side) around the neck. 
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QA, Now we draw the tibia. The 
ratio of thigh to shank is 6:5. 
Don't forget to include a 


depiction of the anterior border 


of the femur, as well as the 
medial malleolus at the bottom 
of the tibia. 


| 
| 
| 
| 
I 
| 


the tibia as points of reference, | 


draw the fibula on the lateral 
side. Remember the lateral 
malleolus at the bottom of the 
fibula is slightly lower than the 
medial malleolus. 


| 


TOES FACING 
LATERAL SDE 


\ Q5, Using the patellalkneecap) and \ QG. Now the bones of foot have 


been drawn in. Remember 
that the anterior border of the 
tibia is slightly twisted toward 
the lateral side, which means 
toes should also be facing the 
lateral side, not the front. 


O Drawing the Rear View of the Leg 


i 
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MEDIAL 
CONDYLE LATERAL 


01. Similar to the front view, we 02. Using the line of reference, 03. Draw in detailed features of 
start with the line of reference. | draw in the femur. So far, it's | the femur: greater and lesser 
An easier approach is to figure i very similar to the front view. | trochanters at the top, the 
out the length you want, split | linear aspera running down the 


it in half (thigh and shank), and 
divide the ankle at the bottom 
of the shank. 


whole bone, and lateral and 
| medial condyles where it meets 
the tibia. 
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04. Draw the tibia. Unlike the front | 
with the anterior border, the 
rear is rather flat so there are 
no special details that need to 
be emphasized. 


05. Draw the fibula on the lateral 
side of the tibia. Remember 
that the fibula is located 
somewhat behind the tibia. 


06. Once you draw the bones of 
foot, this is what the whole 
rear view of leg looks like. 


© Drawing the Side View of the Leg 


| j 


Coed 
— 


» bones of 01. Once again, start with the | 02. Draw the femur. The head 03. Now we draw the tibia. Draw 

he whole overall proportions. For the arm | leans slightly forward while | in the tibial tuberosity, which is 

Dis like we looked at the thoracic cage | the condyle at the bottom | protruding at the top towards 
to estimate the size, but the | Sticks out towards the back, : the front, as well as the fibular 
leg doesn’t have such a point i subsequently forming an S for : articular surface and the fibular 


of reference, which is why we | the side view of the femur. | notch towards the back. 
need a line of reference. f | 


04. Draw the patella and 
fibula. Don't forget that 
the head of fibula that 
joins the fibular articular 
surface is attached 
towards the back. 
Howewver, the lateral 
malleolus at the bottom 
of fibula is attached 
PATELLA somewhere in the 
middle of tibia. 


05. Now the drawing is 
complete. For details o= 
how to draw the bones 
of foot, refer to page 
557, 


HEAD OF 
FIBULA 


if The Demon is often a carrier of severe battle. 
Are you Ready for coming Demon 
to lead next Generation...? 


COPYRIGHT © STONEAGE. ALL RIGHTS RESERVED. 


‘Ghost’ concept illustration / painter 8 /2004 
“s with all vertebrates, the physical characteristic of a person is best visible in profile view. Of the body, the legs receive a lot of attention 
Secause they not only take up more than half the body, but also conjure up the image of movement. Therefore, when drawing the full 
5ody, how you express the legs, which are a sizable structure of the body, becomes very important. The subtle curvature of the legs 
itself has an attraction that draws the eyes. 


illustration Gallery 
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E Overall Shape of Leg Muscles 


Most of the muscles of the leg are 
long and slender, just like the arm. 
But the functionality is relatively 
simple compared to the arm, and 
a clear distinction among the leg 
muscles makes it easier to learn 
them. 


Having said that, | know the drawing 
can be intimidating. Similar to how 
we did earlier, let us look at the 
muscles from different angles and 
move on. 


PSOAS MAJOR 


TENSOR FAScIAE 
LATAE 


ILIOTIBIAL 
TRACT 


RECTUS FEMORIS 


TIBIALIS ANTERIOR 
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RECTUS FEMORIS 


VASTUS MEDIS 


EXTENSOR DIGITORUM 
LONGUS 


TIBIALIS ANTERIOR 


SOR DIGITORUM PERONEUS LONGUS 


LONGUS 


HIBULARIS BREVIS 
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il Secret of the S-curve 


Leg is a big section of the body, taking up more than half of the body. Thus, many of the muse 
are big and weighty. This gives legs a charming curve that wasn't there before when we cc 
at just the bones. This is one of the reasons that artists have always paid attention to legs ^ 


history of art. 


THE SUBTLE 
CURVE OF THE 
if / LEG IS So 
A STRAIGHT LINE, fi E DIFFICULT TO 
BUT WHEN [ f : TOR TRAY! 
THE MUSCLES Y | É 
ARE ATTACHED... 


Muscles of the legs may play a simpler role compared to the arm but are very similar in 
functionality. After all, arms and legs are homologous organs. Leg muscles share many 
similarities with arm muscles, so once again, this should be easy if you remember what we 


learned about the arm. 


QUADRICEPS FEMORIS (EXTENSOR) 


TRICEPS BRACHII (EXTENSOR) 


EXTENSOR VÀ 
DIGITORUM | l FIBULARIS, SOLEUS 


However, legs need to produce strength several times greater than arms. That is why legs 

are much bigger and there is a differnce between the thickness of the extensor and flexor 
muscles attached at the front and back of the bones. These muscles are what create the unique 
curvature of the legs. 


NECK OF FEMUR 
QUADRICEPS, 
ORIS 
CLE. 
(FRONT) 
ANGLE OF à 
VASTUS MEDIALIS 
MUSCLE TO 
VASTUS LATERALIS 
MUSCLE 


BE ———— 
IL OCNEMIU' 


ANGLE OF 
VASTUS LATERALIS 
MUSCLE TO 
VASTUS MEDIALIS 
MUSCLE 


b a mimma 


The thigh has well-developed front and medial muscles while the shank has well-developed back and lateral muscles. 
This is because it is imperative to lift the thighs and heels when walking. That is why the human legs take the shape of a 
low-curved ‘S’ shape both in the front and back. 


THE S-SHAPE cuRVE 
IS EMPHASIZED WHEN 
THE LEG MUSCLES 


THAT IS WHY CONTRACT, 


You DRAW A ADDING MOVEMENT, 
RATHER THAN e. 

DRAWING IT LOOKS 

THEM MORE REALISTI, 
STRAIGHT f tF You MAKE f 
LIKE THIS THEM 

€" CURVY E = 
YS f | LIKE THI s 
i Sis 


human legs probably evolved to have an S-curve to accommodate walking and running in 
ing position. Thanks to this, humans gained an unexpected point of attraction. Now let us 
at the factors that create the S-curve of the leg. 


RB 
"o 
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ilMajor Muscles of the Leg 


@ Muscles for Leg Adduction: Adductor Group 


The motion to gather the legs closer to the body could be considered the same thing as c 
the legs inward depending on the perspective. So, these muscles pretty much play the sz 
role as the coracobrachialis or pectoralis muscles that are used to pull the arms inward. Far 
these muscles are together called the adductor group. They form the femoral triangle, start 
from the inside of the lumbar vertebrae and the pelvis, the bottom of the pubis connecting = 
inside of the femur. 


(D ADDUcTOR 
MAGNUS 


TIBIAL MEDIAL 
ADDUCTOR Ten 
HIATUS 


[INSIDE VIEW] 


ARE USED WHEN 
CROSSING LEGS 


Quse OR @avouctoR 


TECTINEUS 
BREVIS LONGUS © 


@ Muscles for Leg Extension: Quadriceps Femoris 


rz 
m 
e 
Q 
o 
at 


These are the muscles that straighten out the thigh and shank in a straight line. They are strong 
muscles used when kicking, so they are very distinct on the legs of soccer players. They consist 
of three vastus muscles thickly surrounding the femur, and the rectus femoris that starts at the 
pelvis, the pelvic girdle, and extends to the tibia below the knee. The head of these four muscles 
start at different points but are joined together by the same tendon (common tendon) as they all 
pass through the tibial tuberosity. 


THESE THREE 
MUSCLES NAMED 
VASTUS SURROUND 
THE FEMUR, 
COVERING A 
WIDE AREA. 


ANTERIOR INFERIOR 
ILIAc SPINE 


NOTE HOW IT 
STARTS AT 
THE PELVIS, 
UNLIKE THE 

VASTUS 


Q, VASTUS 
N'TERMEDIUS 


(RECTUS FEMORIS 


VASTUS 
LATERALIS 


JOINED AT 
THE COMMON 
TENDON 


THE TENDON 
OF THESE FouR 
MUSCLES PASS THE 
PATELLA AND 
PATELLAR LIGAMENT 
TO REACH THE TIBIAL 
TUBEROSITY. 


CAN BE SPOTTED 
ON THIGHS OF 
SOCCER PLAYERS AND 
MARTIAL ARTISTS 
THAT kick 
FREQUENTLY, 


VASTUS 
LATERALIS 


RECTUS 
LANA 


SECTION OF THIGH] Q 
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© Muscles for Cross-legged Sitting: Sartorius 


The longest muscle in the human body (about 60cm) that acts as the boundary between the 
adductor and vastus. It starts at the pelvis and runs all the way down to the shank and plays 
various functions. The most important function is pushing the leg in the outward direction, as well 


as lifting then bending the leg. This is the muscle that enables us to sit cross-legged and play 
hacky sack. 


‘ ANTERIOR SUPERIOR ILIAc 
y SPINE 


IT USED TO BE CALLED THE 
"TAILOR'S MUSCLE? BECAUSE IT 
ALLOWED SEAMSTRESSES TO 
SIT CROSS-LEGGED WHILE 
THEY SEWED CLOTHES. 


a s< V) x UAPRICEPS 
SHANK INWARDS s SA TORIUS ; FEMORIS 


AREA 


TIBIAL MEDIAL Koe 
CONDYLE >s 1 


@ Muscles for Leg Abduction: Tensor fasciae latae, Gluteus 


Leg muscles that are equivalent to the deltoid of the arm. They start at the lateral side of the 
pelvis and join a long ligament called the iliotibial tract. In addition to lifting (abducting) the 


leg toward the lateral side, they also play a crucial role in maintaining an upright position and 
walking. 


TENSOR FASCIAE FASCIA LATA IS A TOUGH 
LATAE FASCIA THAT WRAPS AROUND 
ALL THE MUSCLES OF THE 
LEG LIKE A STOCKING, 


P SUPPORTING THE LEG 

TO ABDUCT STABLY 
e : REOR 
iN 


et 
v» 
+ 


TENSOR 
FASCIAE LATAE... 
LCAN’ T 


-|:6Lui1EUS 
MINIMUS 


© Musd 


Hamstring 
semitend: 
muscles 
femoris ot 
the equiv 


HEAD OF 
FIBULA 


GLUTEUS -): GLUTEUS GLUTEUS 
MINIMUS @2 MEDIUS © MAXIMUS 
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GREATER 
THE GREATER 
TROCHANTER TROCHANTER CONTRACTS, 
THE AREA WILL 
SLIGHTLY. 


18 Muscles for Leg Flexion: Hamstring 


amstring is a term that includes the muscles on the rear side of the thigh — biceps femoris, 
emitendinosus, and semimembranosus. The word hamstring is derived from the fact that the 
scles are long and slender like a string. Hamstring is the counterpart to the quadriceps 
"oris on the front of the thigh and pulls the whole leg back or pulls up the shank for flexion. It is 
= equivalent to the biceps brachii of the arm. 
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[D] 
wait! The ‘Pes Ansevinus’ of the knee 


Let's look at the medial side of the knee. The tendons of the sartorius, gracilis and semitendinosus muscles 1 
conjoin and are inserted 


into the medial condyle on 
the superomedial aspect of 
the tibia. This is part of the 
tibia. The shape of the three 
tendons attached in order 
from top to bottom looks like 
the beak of a goose, so it is 
called pes anserinus (‘goose 
foot). It is the milestone of 
the medial side of the knee, 
so we should remember it. 


© Muscles to Raise the Heel: Triceps surae 


Located on the rear of the calf, this is the part of the calf that is bulging out. It consists of the two- 
headed gastrocnemius that starts at the articular surface on the rear end of the femur and the 
soleus which starts on the rear end of the tibia. These two muscles meet at the lower end and 
have a common tendon touching the heel. Referred to as the Achilles tendon, this tendon plays a 
crucial role in walking by lifting the heel. 


THE NAME IS 
DERIVED FROM 


SERIOUSLY, 
1 DON'T KNOW WHERE 
ELSE | COULD HAVE 


GRABBED HIM... () 


In Greek mythology, Achilless mother Thetis, a goddess of water, took him to the River Styx and dipped his body into the water to 
give him powers of invulnerability. 


€ Muscles to Raise Instep and Toe: Tibialis anterior, fibularis, extensor digitorum 


These are muscles that do the opposite of the triceps surae and the flexor digitorum that we 
just saw. It enables dorsiflexion to raise the instep, and the tibialis anterior appears very clearly 
during this motion. 
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© ANTERIOR 


EXTENSOR | 
DIGITORUM — | 
LONGUS. 


THE TIBIALIS 
ANTERIOR MUSCLE 
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Met's Add Muscles to Legs 


These are muscles that do 
the opposite of the triceps 
surae and flexor digitorum 
that we just saw. It enables 
dorsiflexion to raise the 
instep, and the tibialis 
anterior appears very clearly 
during this motion. 
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01. Hamstring 
(refer to page 499) 


02. Psoas major, iliacus 
muscles 


AY 


03. Adductor magnus | 
muscle | 


muscle 


| 
| 


07. Pectineus muscle 


08. Gluteus maximus | 


muscle, iliotibial 
tract 


09. Vastus 
intermedius 
muscle 


06. Adductor longus 
muscle 


t 


10. Vastus lateralis, 
medialis muscles 
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11. Rectus femoris | 
muscle 


15. Calf muscle | 
(refer to page 500) | 


12. Quadriceps 
femoris muscle 


16. Peroneus longus | 


muscle 


Y 5 


13. Sartorius muscle | 


17. peroneus brevis 
muscle 


14. yTensor fasciae 
latae muscle 


18. Peroneus tertius/ 
extensor pollicis 
longus muscle 


uU 
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01. Anterior adductor | 02. Vastus medialis 
(Adductorgroup: — | muscle 
referto page 496) | 


O Rear view of the 
bones of leg 
(Bones of lower limb) 


03. Adductor | 04, Semimembranosus 
magnus muscle | muscle 


95. Biceps femoris 
muscle 


Gluteus medius 
muscle 


06. Semitendinous 
muscle 


| 


10. Gluteus maximus | 


muscle 


07. Hamstring 
(refer to page 499) 


Soe SS 


11. Extensor 


| 


digitorum longus | 


muscle 


08. Gluteus minimus 
muscle 


12. Peroneus longus 
muscle 
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13. Flexor pollicis, 
digitorum longus 
muscles 


16. Plantaris muscle 


| 14, Popliteus, tibialis 
| posterior muscles 


17. Gastrocnemius 
muscle 


18. Inferior extensor | 


retinaculum 


19. Complete rear 
view of the leg 


O Lateral view of the leg 


01. Gracilis muscle 
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02. Anterior adductor 
(Adductor group: 
refer to page 496) 


04, Sartorius muscle 
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06. Semitendinous 


05. Adductor magnus | 
| muscle 


muscle 
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07. Semimembranosus 


muscle 
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| | 
| 10. Vastus 


intermedius 
muscle 


09. Vastus medialis 
muscle 


11. Rectus femoris | 


muscle 
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08. Biceps femoris 
muscle 


12. Vastus lateralis 
muscle 
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15. Tensor fasciae 
latae/gluteus 
maximus 


13. Gluteus minimus ^ 14. Gluteus medius 
muscle | muscle 


17. Muscle of instep | 18. Tibialis anterior/ | 19. Extensor pollicis | 20. Extensor digitorum 
(page 571), peroneus tertius | longus musde | longus muscle 
plantaris muscle muscle | | 
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jl 22. Peroneus brevis/ | 
21. Flexor pollicis | soleus muscle 23. Peroneus longus 
longus muscle | | muscle 


26. Complete lateral 
view of the leg 


24.Gastrocnemius 25. Superior/inferior | 
musca | extensor 
retinaculum 
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© Medial view of the leg 


a 
m 
£ 
m 
[e] 
o 
E 


neus 


| -— | tibialis posterior brevis, extensor 
| 01. Pronator t | muscles | digitorum longus 
| muscle | | me 

(refer to page 573) | | 


E n Lm ~ 
| AA 

04. Flexor pollicis, — ds 
digitorum longus 


muscles 


wa, oF hee 
| 05. soleus muscle | 06. Plantaris muscle 


| 
i 


Z e X 3ION ANOIVNY 3SnOH3NOIS 


08, Gluteus maximus | 
i | muscle, iliotibial | . ] 
07.Gastrocnemius | | | 10. Vastus intermedius 
muscle | | muscle i muscle 


11. Rectus femoris | 12. lliopsoas muscle | 13. Vastus medialis | 14. Anterior adductor 
muscle | | muscle l (refer to page 496) 
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21. Complete medial view 
of the leg 
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18. Adductor magnus | 19. Gracilis muscle | 20. Sartorius muscle | 
muscle | | 
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ilMany Images of Legs 


As we briefly touched upon earlier, the many facets of the back are determined not only by how 
developed the muscles are but also the direction of fiber and appearance of bone and tendon. 

Despite the fact that the erector spinae is a deep muscle, it can be seen in the back, especially 
at the waist, when erecting the upper body upright because it is extremely thick. Let us also pay 


attention to the spinous process that appears between the muscles when the upper body is 
bent. 


~ D. 


STONEHOUSE ANATOMY NOTE = 4 = 


i i 


ADDUCTOR MAGNUS 


TECTINEUS 


ADDUCTOR LONGUS 


RECTUS FEMORIS 
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The Foot Supports Imt Body 


BIA walking Masterpiece 


Even a professional cartoonist or an illustrator is caught off guard when asked to draw a *e* 
Why is that? Simply put, we never draw it. There are many Korean idioms regarding our fes 
as ‘a horse without leg travels fast,’ and ‘to beg or pray so imploringly that you use both your 
hands and feet.’ As such, the foot is a body part as familiar to us as our hands, but the fact = 
we do not draw them often. 


You MIGHT THINK 
You know WHAT YOUR Foot 
LOOKS LIKE BUT WHEN You DRAW IT, 
IT DOESN'T Look THE SAME, 


<GENERAL IMAGE OF FEET) 


A reason for this is that usually our feet are covered in socks or shoes. The feet have the mos 
sweat glands and are vulnerable to infections like athlete's foot. So, we tend to pay less atem 
to feet, even our own. Also, the feet are located the farthest along our body so we can't ses == 
unless we bend down to see them. 


AS I es You Y 
VE A SELL! 
THE SAYING GOES, OME PS LIKE ME, i 
IOUT OF SIGHT, = 244 “aan f SEE MY OWN FEET 
OUT OF E EJ COULD You SHow ME 
S $ YOURS? 


Additionally, feet, unlike hands, are not used for communicative purposes; instead, they are 
more associated with ‘mobility.’ That is why illustrators often deemphasize the feet or simply 
exclude them from drawings. In short, feet are not often drawn or observed. 


AND 
THERE ARE EVEN 
CHARACTERS 
WITHOUT FEET 


FEET ARE 


FEET ARE W 3uST EXCLUDED Ji 

vAGUELY \ FROM THE ff 

DRAWN TO PICTURE > 
EXPRESS SPEED X f MANY MOVIE POSTERS 


DO NOT SHOW ANY FEET 


aving said that, if we choose to acknowledge the existence of feet and include them in 
strations with the detail they deserve, we can bring out greater liveliness and expression in 
characters. This is because while feet represent ‘mobility,’ which is one of the most important 

| an activities they are also anatomically similar to hands, and could possibly replace them. 
one with an acting or illustration career should pay attention to feet. 


<FUTURE BOY 
CONAN» 


FEET MOTIONS CONAN WAS A RARE cASE 


ADD MORE AMONG CARTOON CHARACTERS 
PERSONALITY TO WHERE THE FEET WERE EMPHASIZED, 
A CHARACTER IT WAS AS IF THE FEET CONSISTED 


OF A CHARACTER OF ITS OWN, 


In the 1978 animation by Miyazaki Hayao, Future Boy Conan, the main character Conan uses his feet almost 
like his hands. Because of this image, Conan gave the impression of being a very active character. 
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The significance of feet is recognized outside the field of illustrations as well. Although feet have 
less communicative ability than hands, they are an indicator for the psychological state of a 

person. People usually focus on facial expressions and hand gestures but seldom pay attention 
to what their feet are doing, so the feet can be a more accurate indicator of emotional states. Fæ 


this reason, many behavioral experts say that we should observe the feet when trying to reac 
body language. 


HANDS 
MAY DECEIVE 


SHAKING ONE'S LEGS OR 
CROSSING ONE’S 
LEGS SHOW ANXIETY 


Although living things rely on feet for mobility, which is a very important ability needed for survive. 
feet do not receive the appreciation they deserve. In particular, the human feet are only used to 
support body weight, unlike that of other animals that use hands for feet or feet for hands. Thanks 
to the ‘sacrifice’ made by human feet, humans were able to develop the most perfect ‘hands’ 
among animals. We all know what humanity has achieved using its hands. 


THE SuccESSFUL. 


[f ) 
DON’T You WORRY AND HAND 
JUST FocuS on YouR HAS BUILT THE mM Se 
SucceESS, CIVILIZATIONS. 
! WILL TAKE CARE OF 
TY 


Tonight, let's take time to appreciate our feet and give them a massage. 


The foot consists of 26 bones, 114 ligaments and 20 muscles. All these parts form a structure 
that enables humans to stand, walk and run. This structure also absorbs the weight while 
allowing all these movements. Our foot is not just a pedestal but a supporting crutch that assists 
humans in making endless postures and movements. As a result, the foot serves as the source 
of energy that supports humanity in building civilizations and contributes to the arts. We could 
call the foot an art itself. 


"QELEVE ' 
A BASIC STEP IN BALLET. 


WHEN 
IS THE PINNACLE OF PLAYING A MUSICAL 


INSTRUMENT OR SINGING 
STRUCTURAL WONDER, OUR FEET BECOME A ' 
NATURAL 


METRONOME 


THE FOOT IS 
MASTERPIECE 
ENGINEERING! 


OF TECHNOLOGY 
g 1S 
ART ITSELF 


in the Korean language, we often use the term ‘foot’ in a negative context to express something 
of poor quality. For example, ‘cook with one's foot’ ‘draw with one's foot’ are common derogatory 
expressions. Koreans also use the word ‘dog’ or ‘dog-like’ when expressing something in a 
derogatory manner. Although, people who love dogs do not use this expression. In this chapter 
on the foot, you will gain a new appreciation for this body part. Maybe by the time we reach the 
end of this chapter, you will have a different perspective on the word ‘foot’ and stop using it ina 
negative context. 


MR. SEO 
"T Coo PCT ‘Like A Fo0T'.-: 
Loos Lt IS THAT A 
FOOT ‘ COMPLIMENT 
OR AN INSULT? 


REMEMBER 
E A | MENTIONED 
ABOUT THE ‘Like A DOG’ 
EXPRESSION IN THE 
PROLOGUE? 
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ilMemory of a Dog 


As | mentioned in the prologue, | have always been curious about the shape of dogs' hind leas 
For example, I wanted to know why humans had broad feet, but dogs and cats did not. Another 
question was, ‘Why do dogs and cats have knees that stick out backward?’ At the time, | was toe 
that my questions were silly, but | actually sometimes get the same questions from my students 
today, so | guess the ‘mystery of the hind leg’ is a common curiosity people have. 


WHY Do THEY ARE 


DOGS AND CATS ACTUALLY 
HAVE KNEES NOT KNEES. 
AT THE BACK? Vou 


REMIND ME 
m~ OF WHEN 
1 WAS YOUNG, 


Although it took me years to realize the difference between a human leg and a dogs hind legs. 
the explanation was quite simple. If you compare the bone structures, human legs and dog hinc 
legs look very similar, but they are different lengths. After some research | learned that what | 
thought was the dog's knee was the dog's heel. 


“owever, the human foot and dog paw look very different. Why do they look so different when 
€ foot serves the same function? It's understandable why the human hand is shaped differently 
«m animal hands, because they serve different functions, but why does the foot need to be 
—cserent when its only function is to move? 


7 instance, dogs are smaller than humans but faster. Then why didn't humans develop feet like 
"at of dogs? In other words, wouldn't it be more advantageous for human survival to have feet 
ai allow greater speed? Like those half-human half-animal creatures from Greek mythology. To 
answer this question, we will have to compare the human foot to that of other animals. 


FAUNUS 3 CENTAUR 
SHE IS SO SMALL dut o 
BUT Hew! IS SHE PLAINS AND FIELD 
So FAST? & LOWER BODY: REINDEER f | 


IF THEY HAD HOOVES 
LIKE THESE? 
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Standing on Two Feet 


From here on we will revisit the concept of our feet and to do that, we should clarify its ‘role’ first 
Let's make it simple. Why do we need feet? 


ISNT THAT 
PRETTY 
OBVIOUS? 

WE NEED OUR 

FEET To 

STAND! 


UM- 
THAT MAY 

BE TRUE FOR 
TOYS 


THE FIRST THING 
THAT COMES TO MIND 
ABOUT THE ROLE OF 

TEET | 


THAT IT SUPPORTS 
STANDING Like A 
TRIPOD, 


There are many reasons we could give for ‘why feet exist,’ but the most obvious answer is that * 
enables us to stand. If we observe our body, the space our feet take on the ground is long and 
wide. This shows how our feet play the biggest role in enabling us to stand. 


as ‘So 

WE CAN ESTIMATE 
THE SIZE BY COMPARING 
IT TO OUR FOREARM 


ITS SIZE IS 
ALSO BIGGER THAN 
WE THINK 
(ON AVERAGE 250mm) 


STIKS OUT 


THE MOST, 


A — — i — tal 


The act of standing is very important for terrestrial animals because they need to lift up their 
Sodies against gravity. The surface of the land is rough and jagged with many harmful insects 
and bacteria. While snakes can slide over surfaces with their scales, humans skin and organs 
would be damaged if they had to crawl across land. 


You NEED TO LIFT 
You wiLL YOUR BODY FROM THE GROUND 
UNDERSTAND IN ORDER To MITIGATE 
PAIN OF CRAWLING THE IMPACT 
WHEN You HAVE To | AGAINST THE SURFACE. 


^ order to move effortlessly over the surface and to minimize impact to the body, all four 
552d animals on land share a common structure. The structure is one that can effectively hold 
- 2 heavy body for a long period of time. 


As | R (CALE MuScLeE 
SHARE THIS COMMON U 
STRUCTURE TEES. ut) 


WITH SOME 
DIFFERENCES IN 


LENGTH AND HEEL 
NUMBER OF TOES, 


ANKLE JOINT 


SS 


> | 
y : ANKLE 
I) wwscies oe M To i (ABSORBS IMPACT) 


D> OUR LEGS UT. F 
z Ga Y FOOTWALL 


a esroY. 2e Ww (DISPERSES WEIGHT) 


we 


VI 
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Being erect, or walking on two feet, is yet again different to ‘standing.’ We take for granted the 


fact that we can stand, but for vertebrates, standing erect is not the most recommended position 
because of the many risks the position entails. 


|, MUST ALWAYS KEEP BALANCE 2, TWO LEGS HAVE To BEAR 
- MORE WEIGHT THAN FOUR. 


MISTER, 
1 BET EVEN You 
CRAWLED 
WHEN You 
WERE A BABY. 


à BUT 
WHAT MADE You 


2, MOVES SLOWER THAN TOUR, 
LEGGED ANIMALS 


Even if | don't list out all the reasons, we can deduce that standing erect is an awkward and 
inefficient position when we think about how many animals do it. Humans evolved to stand 


on two feet not because they are lord of all creation but because they had to despite all the 
dangers. 


Q. wry |, HUMANS NEEDED To 
DID HUMANS HAVE TO SECURE A I RANGE OF 
STAND ERECT? SIGHT 


2, HUMANS 
NEEDED To USE 
THEIR FOREARMS 

FOR OTHER 
PURPOSES, 


In addition to the above reasons, an upright body decreases exposure to direct sunlight compared to four legged 
animals, so it is effective in cooling the body temperature (approximately 33%) 


Anyways, since humans evolved to stand upright, human feet adapted accordingly. In general, 
four-legged animals’ feet are pointed in order to maximize friction with the surface, but human 
*eet evolved to become long and flat because it only has two feet to support a person's body 
weight. 


FOUR LEGGED ANIMALS 
HAVE LONG AND POINTY FEET EVEN 
WHEN TAKING INTO ACCOUNT 
THE PART THAT BENDS IN CONTACT 
WITH THE SURFACE, 


LiF THe TP BE THE FOOT 2, WHEN THe LEG comes ww 
COI C THE OU 
THE COEFFICIENT Of FRICTION A CONTACT AREA IS CREATED Dut To 
EEREASES RR MENS THE WEIGHT BEARING DOWN, 


3, IF THERE ARE ONLY Two FEET TO BEAR THE WEIGHT, 
THAT MEANS EACH FOOT NEEDS To SUPPORT 
DOUBLE THE WEIGHT So THE CONTACT AREA 

WITH THE SURFACE HAS To BE BROADER. 


3 sum up, humans needed feet with a larger surface area to support the weight of their body, 
d as their feet grew their legs shortened. This led to another problem because short legs have 
“atal vulnerability. Survival became more complex. 


FIRST OF ALL, 
SHORT LEGS DON’T 
Look NICE, 
1 DON’T GET IT. ; 
WHAT'S THE THAT'S Mor Le 
PROBLEM? we THE REAL PROBLEM |! 
IT LOOKS STABLE NN IN THE NEXT PAGE... 
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E How Foot Length Affects Speed 


This time, let's think about feet in terms of movement. For survival purposes, it is more 
advantageous to move faster than other life forms. So, what foot shape would help terrestrial 
animals move faster? 


WHY ARE You 

ASKING ME? 
You ARE INSULTING 
ME! 


That's right. In order to move faster, the feet must be ‘long.’ One can run faster if the length of 
the surface in which the foot comes into contact is longer. Let's briefly revisit the 'law of leve we 
studied earlier. The foot structure is a class two lever. If the distance between the effort and the 
load is bigger, less strength is needed to push off the ground, which means that you can run 
faster. 


AND ‘FEET’ ARE A 


LEGS’ 
CLASS 2 LEVER. 


Therefore, for animals to run fast, the length of the fulcrum should be as short as possible while 
the length between effort and load should be as long as possible. Simply put, the smaller the 
foot, or contact area with the ground, the faster animals can run. In the end, the key lies in what 
proportion of the leg length is used as a foot. There are three forms of locomotion used by 
terrestrial mammals. 


THEY ARE FAST IN SPEED 


BUT THE MOVEMENT 
IGRA MAL: 
— s Le Het n IS NOT REFINED BECAUSE 


THERE IS ONLY A SMALL 
THEY ARE TYPICALLY HERBIVOROUS. CONTACT AREA 
) WITH THE SURFACE, 
(^) THE HOOVES MAKE A LOT OF 
NOISE WHEN MOVING, 


[DEER HOOF] 


ANIMALS THAT WALK WITH 


THEIR TOES WHILST NOT TOUCHING THEY ARE EXTREMELY AGILE AND 


THE GROUND WITH THEIR HEELS. THEY ARE ABLE TO MOVE QUIETLY 
CARNIVORE AND RODENTS BELONG TO WITHOUT MAKING ANY NOISE, 


THIS GROUP, THEY CAN ALSO USE THE FORELIMB. 


THEY CAN 
STAND ‘ERECT’ 
FOR SHORT PERIODS, 


/ 


[DoG PAW] 


i TH THEY USE THE ‘FORELIMB’ 
ee he MORE FREQUENTLY THAN 
= OTHER ANIMALS. 


[SQUIRREL PAW] 
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To summarize, the speed of animals depends on how little contact area their feet have with the 
surface. In the order of unguligrades (toenail), digitigrades (toe) and plantigrades (sole), the feet 
become longer, and the speed becomes slower. The interesting thing is that the use of 

‘a foreleg’ is inversely proportionate to speed. In other words, the more the ‘foreleg’ is used for 
different functions, the shorter the length of the entire leg becomes, and slower the speed. This is 
thought to happen because as the ‘foreleg’ has a more varied purpose, the hind leg will have to 


support the upper body that holds the forelegs 


IN THE END, FEET ARE 
DESIGNED TO BE 
WIDER IN ORDER TO BE 
ABLE TO USE THE 


WE CAN USE OUR 
HANDS FREELY WHEN 

WE STAND STABLY 
ON OUR SOLES. 


N 


Humans obviously belong to the ‘plantigrade’ species because they need to use their ‘hands’ 
(foreleg). However, humans are slowest among plantigrade species such as bears and gorillas 
because other animals can use all four legs to move faster, but humans only have two legs for 


moving. 


THE LENGTH OF 
STRIDE EQUALS 
THE LENGTH OF THE 
ENTIRE BODY STRETCHED 
FROM THE FORELEG 
TO THE HIND LEG, 


Bears and gorillas are plantigrade animals, but they use their ‘toes’ when running on all four legs, and this 
makes them much faster. That is why some hunters say that if one ever comes across a bear in the forest 
one should not bother to run because humans cannot outrun bears. 


To make things worse, our feet evolved to have greater contact with the ground surface in order 
to support the upper body weight, but long feet actually have a big disadvantage because they 
are not suitable for locomotion. Long feet enable humans to stand but are not useful for moving. 
On the other hand, having short feet would enable humans to move better, but would make it 
difficult to stand. What a contradiction! 


E 
© 
a 
Ó 


IF OUR FEET 
WERE LONG LIKE 
THIS, IT DEFINITELY 
WOULD MAKE IT 
EASIER TO 
STAND, 


l. THE IMPACT FROM THE 
UNEVEN GROUND IS DIRECTLY 


2, LONG FEET HAVE POOR AGILITY. 
FEET WITH POOR AGILITY ARE 


TRANSMITTED TO THE FEET, NOT USEFUL FoR LOCOMOTION. 


This poses a big problem. How are humans supposed to move if their feet are not suitable for 
moving? But, not to worry. Human feet have evolved transformed from a flat shape to an arched 
snape. The structural advantage allowed humans to move faster, albeit not at the speed of four- 
egged animals. 


THE HEEL 


K LONGER 
E N 
|, FOUR-LEGGED 2, PURPOSE OF FEET 3, EVOLVED INTO 
ANIMAL FEET CHANGED TO AN ARCH SHAPE 
STAND UPRIGHT 


AS THE FEET EVOLVED 
INTO AN ARCH SHAPE, 
THE ‘FOREFOOT’ oe CAN BE 
AND ‘HEEL’ AcT AS 3| DISTINGUISHED 
THE FORELEGS © : INTO THE 


OF TOUR. m FOREFOOT 


P BS \\ LEGGED ANIMALS. 


Z2. MIDSTANCE 3. PROPULSION 
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Human feet transformed from a flat shape to an arch shape to meet both the needs to stand in 
an erect posture and to move. It was a perfect transformation. Thanks to the arch, our feet can 
support the weight of the upper body which takes up to 70% of a body's weight and holds it in 
an erect posture, allowing it to move comfortably. 


TERETERE, IT TE Ye. HAS 
THE DNA OF SEIS VERY PRC 10 
HUMANS AND hoc e oo WALK AND RUN FOR A LONG F 


CHIMPANZEES IS WEIGHT OF THE HIND LEG. (PLEASE REFER 10 PAGE 000 TON. 
Aolo IDENTICAL. ? MORE. INFORMATION) 
BUT THE FOOT SHAPE 
IS VERY DIFFERENT. 


LAT 
wait! The secret to long distance runnin 


We can't do anything about the fact that humans are slower than four legged animals, but humans have the 
ability to run long-distances. Unlike other animals that control their body temperature solely by breathing 
humans can efficiently lower their body temperatures by sweating. This is because they have developed sweat 
glands and they have less body hair. This enables us to run longer than other animals. 

In other words, humans are less agile but they have greater endurance because of the bodyweight they mus* 
support for long periods of time. It's difficult to conclude which ability is better but the human ability for 
endurance is definitely an advantage they can use to compete with other animals. When one door closes, another 
one opens. 


THE EARLY HUMAN 
HUNTING TECHNIQUE WAS 
wow. 5 ; TO RUN AFTER THE GAME FOR 
LOOK AT HIS A WHOLE DAY TO WEAR OUT 
ENDURANCE. a THE ANIMAL, 
HOW LONG HAS \ ———— = 
HE BEEN RUNNING? J 


Foot, Walk the Steps 


o 
2 
nA 
o 


The arch shape provided the minimum condition for human feet to be able to stand erect and 
move simultaneously. This should be enough for humans to walk, so let's try walking. 


TI 
EVERYTHING IS IF WALKING WERE 
n 3 Aaa, 
TRY WALKING, LIFT YOUR OTHER cou 
FIRST, LEG FAST WALK ON WATER, 
LIFT ONE LEG, BEFORE You FALL! 


‘was afraid this might happen. It is no easy task. Moving slowly or walking is trickier than 
running. Of course, if we consider the weight that our feet must endure while running, running 
seems more arduous, but when we walk slowly our feet must handle the burden of balancing 
^e entire body. 


XUNNING& FAST 


THE 
HUMAN BODY IS 
BETTER SUITED TO 
RUNNING THAN 

WALKING, 
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To walk with only two legs, our feet must take turns balancing the body. That means the body 
weight will lean from side to side repeatedly, making the upper body sway. This is not good 
for the control tower located on top, and it burdens the body overall. That is why it is difficult to 
create a bipedal walking robot. 


MOST IMPORTANT THING 
WHEN WALKING IS 
TO MINIMIZE THE 

ROCKING OF THE ‘HEAD’ 


[A3 


(D cENTE OF MASS MovES i REPEAT THE PROCE 
TOWARD THE LIFTED LEG, @ noL» © TOM aie 


Of course, our body is not designed to allow the head to shake like this. The pelvis, spinal column and muscles 
balance the body when walking. That is why ‘walking’ is exercise for the whole body. 


For this reason, the foot evolved to become wider so one foot could support the weight and 
balance. When humans walk, more weight is put on the big toe which is closer to the center of 
the body. As a result, the big toes developed accordingly and ultimately the inside of the foot 
shape became a high-arched S shape. As a result, it becomes easier to balance the body while 
maintaining the arch of the foot. 


FOUR LEGGED FORMED A THE TOE cLOSE TO 
ANIMALS! Foot TOES SPREAD! S-SHAPED THE GRAVITY 
(BASIc STRUCTURE) FRAME AXIS BECOMES DEVELOPED 


A wider forefoot means there is greater contact with the ground and this is advantageous 
when the body needs forward propulsion.To emphasize once again, Humans must move while 
supporting their heavy weight with only their two feet. 


OSYOL 


ANOTHER REASON 
FOR INSTANCE, HUMANS NEED 
EN SCRAPING THE DIRT, WIDER FORETEET 
INSTEAD OF A SICKLE, IS THAT OUR 
THORACIC CAGE 


IS WIDER HORIZONTALLY 

|| COMPARED TO THAT OF FOUR 

/ | LEGGED ANIMALS DUE TO US 
/ STANDING ERECT, 


A RAKE WITH WIDER SURFACE 
IS MORE EFFICIENT 


But, when standing still, the outside of the foot is better suited to balancing the body than the 
medial side of the foot. As a result, the foot has a unique appearance where the medial of the 
^ot is caved in and the lateral side is flat. In addition, the transverse cross section of foot shows 
Shat the top of the foot is an arch shape just like the longitudinal view. 


E N <MEDIAL 
Sra LONGITUDINAL ARCH> THIS IS WHY THE MEDIAL 


SIDE OF THE FOOT 
HAS A GAP. 
(ACTS AS A SPRING) 


COMPARED TO 
THE MEDIAL ARCH, 
THE LATERAL ARcH IS 
RELATIVELY FLAT 
(SUPPORTS WEIGHT) 


<LATERAL 
LONGITUDINAL ARCH> 


ARCHES ARE FORMED 
IN THE LONGITUDINAL 
AND TRANSVERSE 
PLANES OF THE FOOT 


OUR FOOT IS AN 
ASSEMBLY OF 


ALON AINOLVNY ASNOHIANOLS 


Because the foot has both longitudinal and anterior transverse arches, the middle of the sole is 
caved in. Sometimes, these arches are low. When the 'medial longitudinal arch' is low, we call 


such foot a ‘flat foot.’ It is difficult for someone who has flat feet to walk or run for long periods of 
time as the feet can't absorb the impact coming from the weight. 


IT’S TRUE THAT 
TEET IT’S DIFFICULT TO RUN 
pate AR 
iy 

LONE ORAL BUT IT’S POSSIBLE TO 

€ ARCH ARE OVERCOME IT, 

CALLED 

‘FLAT Foor,’ 


This is all we need to know about the foot for now. There is a lot more to learn about the structure 


of the foot but | think we gained enough knowledge to be able to study the bone structure of the 
foot. Now, let's look at the actual shape of the foot. 


wait! Feet of Animation characters 


o 


Oftentimes personified animal characters in cartoons or animations are depicted as having unnecessarily long 
and huge feet. As we now all know this kind of foot is inefficient when walking erect. Regardless, there are 
several reasons why animal characters’ feet are drawn this way. First, 1. It is to emphasize the fact that 
animals have longer feet compared to humans. 2. It is used as a stage tool to add humor 3. It is used to visually 
emphasize ‘speed.’ The point of cartoons and animations is to ‘exaggerate and transform. For that end, drawing 
the feet in this way is a very effective way of depicting animation characters. 


IN THIS CASE. 


THE ROLE oF 
which WAS THE FEET 
ORIGINALLY IS EMPHASIZED! 

LIKE THIS, 


LARGE SHOES 
THAT 
DON'T FIT 
LOOK LIKE 
BIG ANIMAL 
FEET AND 

ADD comic 
EFFECT. 


llCategorizing the Skeleton of the Foot - 


E 
o 
ES 
[^ 
[9] 


Since hands were originally ‘feet,’ the bones of the hands and feet are similar in number and role. 
But as | mentioned earlier, because the role of feet is much simpler than that of hands, you will be 
able to master this section easily if you've studied your hands well. 


COMPARED 
TO OUR HANDS, 
THERE ARE NOT 

A LOT oF VISIBLE 

MOVEMENTS IN 

OUR Foor, 


However, the actual skeleton is still very complicated. To simplify things, it is important to figure 
out the bones of the foot by its shape and function. There are various ways to categorize the 
Sones of the foot but ‘shape classification’ is most common MTarsal bone, @Metatarsal bone, 
>Phalanges just like our hands. Doesn't it look similar to our lesson on hands? 


‘al TARSAL BONES | 
CC 
“8 | 


METATARSAL 
BONES 
(ARCH OF FooT) 


MEDIAL 
LONGITUDINAL 
ARCH 


HALLUX 

LATERAL 

LONGITUDINAL \ : (BIG TOE) 
ARCH E: A N 1 
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Another way to categorize the bones of the foot is by its function. You can divide it into ‘medial 
half which disperses the weight like a spring and ‘lateral half’ which supports the weight. 


[LATERAL HALF] [MEDIAL HALF] 


@ Tarsal bones 


The tarsal bones link the lower leg and the foot. These bones substantially function to bear the 
weight like ridgepoles. The tarsal bones are called the ‘root of foot’ although they are located 

on top of the foot and it is the starting point of the foot. In terms of hands, it is where ‘carpus’ 

is but the tarsal bones of foot makes up half of the entire foot. It has a slight unique movement 
compared to the carpus in the hand that has almost no movement. Let's first look at the names of 
each tarsal bone. 


@cALCANEUS 


(D Taos 


(8) won © cuo 


@ NAICULAR 


MEDIAL 
@) coneiroRm 


t wena 
FORM 


QTalus: T 
-. O Navicular bone : N 
u © Medial cuneiform bone : Cun1 
- Q Intermediate cuneiform bone : Cun2 
@ Lateral cuneiform bone : Cun3 
© Cuboid bone : Cub 
© Calcaneus : C 
2 


The order is in clockwise rotation starting from ‘talus’ which is directly connected to the tibia and 
"bula (based on top view of foot bones). The tarsus consists of seven bones and even though 
= looks like one lump, each of the bones has its own functionality and shape. You should pay 
special attention to two bones in the tarsal bone category the talus and calcaneus. 


Talus 

The talus articulates in conjunction with the lateral and medial malleoli of the tibia and fibula. 
Sorsifexion and plantarlexion, as well as a slight inversion and eversion of the foot (refer to 548 
page). 


TALUS IS ONE OF 


IT LOOKS " THE HINGE JOINTS. 
AS IF THE THE DURING “DORSIFLEXION’, 
TIBIA RIDES ON ABE 2 


/ “PLANTARFLEXION,’ 
EV TALUS, 7 SLIGHT MOVEMENT OF 
: : ‘ABDUCTION’ AND ‘ADDUCTION’ 
IS POSSIBLE, 


DORSIFLEXION 
(EXTENSION) 


FIBULA - 
ARTICULAR 


PLANTARFLEXION 


ADDUCTION 
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Calcaneus 


Calcaneus is the part we call the 'heel.' It directly supports a large portion of the body's weight 
but it also plays a crucial role in aiding walking because this is where tendons (the Achilles 
tendon) are attached. The Achilles tendon lifts up the heel from the surface and helps it to push 


off the ground. Take note that the calcaneus is located on the ‘lateral’ side, rather than at the 
center of the foot. 


(WHEN 
THE HEEL IS 
LIFTED.) 


TALUS, 
IT’S BEEN A 
WHILE SINCE 


PM coLD--- 
HUG ME, 
CALCANEUS 


CALCANEUS, 
-IT IS SITUATED IN 
THE BACK, 
LATERAL SIDE OF 
THE FOOT 
(LITTLE TOE). 


That's why the outside part of the heel on the shoes lands on the ground first. 
The Remaining Bones 


Other than the talus and calcaneus that take up the biggest portion of the tarsal bones, the other 
five bones work to disperse and support body weight and to control metatarsal bones where 


the toes start. It is not as difficult to memorize these names because they were named after their 
unique figures. 


[CROSS SECTION] 


LATERAL INTERMEDIATE 


MEDIAL 
v CUNEIFORM 
BONE 
ann 


VT IS CALLED NAVICULAR. 
BECAUSE IT LOOKS Like 
A SHIP. 


CONCAVE 
(ARTICULAR SURFACE OF 
TALUS) 


(ARTICULAR 
SURFACE OF 


A ‘CRE’ IS A REGULAR 
HEXAHEDRON SHAPE. 
(EVEN THOUGH IT'S NOT REALLY A 
REGULAR HEXAHEDRON SHAPE) 
IT IS WHERE THE FOURTH AND 
FIFTH METATARSALS START. 


LJ 
GR 
(STARTING POINT OF FIRST 
SECO! 


ND, THIRD METATARSALS 


$55 
wait! Dovsiflexion? Extension? 


On the previous page, when I described the movement of the talus, I mentioned that pulling the foot towards 
the tibia is called ‘dorsiflexion’ and bending it away is ‘plantarflexion’. You might be curious about how this name 
came about. They are counter movements, but why are they both referred to as ‘flexion?’ We studied this 
before based on the anatomical position. ‘Extension’ straightens the angle between two articulating bones, 
while ‘flexion’ brings the angle closer (refer to page 301). If this is the case, wouldn't it be simpler to refer to 
‘dorsiflexion’ as ‘flexion’ and 'plantarflexion' as ‘extension?’ 


AT AROUND 45 DAYS OLD 
THE FETUS HAS Two HANDS 
DEFINITION OF THE 
FLEXION OF WRISTS AND AND TWO FEET THAT ARE 
b ANKLES IS BASED ON 
i THE ‘FETAL POSITION.’ 


FACING EACH 


OTHER 


IF IT BENDS 
IN THE OPPOSITE 
DIRECTION TO THE 
CENTRELINE IT | 

IN ‘EXTENSION’ 


[APPROXIMATELY 
6~7 WEEKS FETUS] 


As a result, based on the ‘fetal position’ where the two hands and feet are facing each other, if the foot bends 
lateral to the centerline of body, the ‘dorsiflexion’ actually becomes ‘extension’ instead of ‘flexion’ But this 
causes a major confusion from a general perspective of the human body after birth (I'm confused myself as I 
write this.) Based on common sense, when the top of the foot is pulled closer to the tibia, one would think that 
this is ‘flexion’ and not ‘extension.’ This is why ‘flexion’ is used to express the movement for both dorsiflexion 
and plantarflexion. Why do you think the anatomical terms of motion are based on the ‘fetal position’ even if 
this causes a lot of confusion? 


THUS, FOR THOSE WHO BEFORE AND AFTER AROUND 
STUDY HUMAN ANATOMY, 54 DAYS, THE ARMS OF 


IT IS CORRECT TO FETUS ROTATE LATERALLY AND 


THE APPEARANCE 
OF HUMAN’S ARM 


AND LEG BONES SET THE MOST BASIC THE FEET ROTATE INWARD AND THE 
CHANGE AS THEY “FETAL POSITION’ AS SOLES FACE THE GROUND. 
GRow AND THE STARTING POINT 


DEVELOP, 


7/ LATERAL 
ROTATION 


Y | ADULT'S 
| FEMUR | 


6 WEEKS $ WEEKS 


We should know that scholars who first discover a phenomenon give much thought when they come up with 
names. Scholars are not intentionally trying to get us confused. Therefore, it is helpful to think in the scholar's 
shoes sometimes, rather than being confused and memorizing when you're faced with such puzzles. 


E 
o 
20 
vn 
o 
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O Metatarsal bones 


Metatarsal bones function as a bridge that connects the tarsal bones and phalanges. In order 

to support the body's weight, the cross section forms an arch shape and the metatarsal bones 
are numbered first to fifth metatarsals from the medial side (the side of the big toe) to lateral side 
(the side of the little toe). The part connecting the tarsal bone is known as the ‘base,’ the middle 
part the ‘body’ or the part connecting the phalanges to the ‘head.’ Hmm... sound familiar? That's 
right, you must think about the carpal bones we've studied earlier. 


FIRST METATARSAL 


Metacarpal bones and metatarsal bones are very alike. To efficiently support the weight, 
individual metatarsals are bent upwards (refer to the picture above). The first (big toe) metatarsa! 


is the shortest, and the second metatarsal is the longest bone. The existence of the 'sesamoid 
bone' (refer to page 414) is another shared characteristic. 


LOWER SURFACE OF 


THE FIRST METATARSAL THE HEAD JS SHAPED 


KE A “SPHERE 
WITH ITS 
SIDES cUT, 
€ ( M 


THE BASE 
IS ALMOST 
FLAT, 


Another common feature shared with the metacarpal bones is that the articular surface of the 
base and the head are different. Because the base is a plane joint and the head is a synovial 
int, the foot's major movements occur in the head or in the metatarsophalangeal joint. 


x ARTICULAR SURFACE OF a 
bag pers 3OWT| | VISUALLY THE BIGGEST y CONSIDERED WHEN 
NO MOVEMENT " THE MAKING SHOES, . 
ARTICULAR SURFACE OF 1 
THE SECOND 
METATARSAL BONES 
(PLANE JOINT) 
UP ^ No MOVEMENT 


ARTICULAR SURFACE OF 
THE 
METATARSOPHALANGEAL 
JOINT 


(SYNOVIAL JOINT) 
MOVEMENT 


4s such, metatarsal bones have many commonalities with metacarpal bones in terms of its 
tion but there are also clear differences. (1) First, metatarsal bones are thicker, (2) the 
gure of second metatarsal’s base is stuck between the first and third metatarsals, (3) the fifth 
"etatarsal bone protrudes slightly laterally. Especially, as unlike the first metacarpal bone that 
ces all the other fingers in other to allow an ‘opposition’ movement, note that all metatarsal 
ones face the ground. 


\ Ec 
HASTA | T FERNEARE 
"BS i A IS STuck IN 
it EACUS C. QT SERO METATARSAL 
j E F111) Bo BONES, (EI 


-IT IS THICK IN 


i 
T ORDER TO SUPPORT 
YX) 


RECTION 


-LIKE OTHER 
METATARSAL BONES, | 
IT FACES THE | 
GROUND. 


S 


"P — (PLANTAR FASCIA) 
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© Phalanges 


Just like metatarsal bones, toe phalanges look very 
much like hand phalanges. 


Here, we can take a guess whether the foot can 
grab onto things just like our hands. 
Unfortunately, as human feet are solely 
specialized for the one and only purpose of 
‘movement,’ there's not a lot of movement that 
they can do on their own. However, if the foot 
undergoes special training or steps on the 
ground with added weight. 


ARE YOU KIDDING ME? 
DIDN'T You SAY OUR HANDS 
ARE OUR FEET? (000 PAGE) 


THIS IS 
THE MYSTERY 
OF HUMAN BODY 


IN THE END, 
THE ROLES OF HANDS 
ARE ACTUALLY 
CLOSE TO 
THE EXPANDED 
FUNCTIONALITY OF 
FooT 


(One thing to pay special attention is that the 
‘golden ratio’ found in hand phalanges doesn't 
apply to foot phalanges. Possibly because the 
fundamental role is different.) 


[DORSAL SIDE OF FooT] 


DISTAL 


PHALANX WHEN EXTENDED 


THE MOVEMENT OF 
PHALANGES IS 
RESTRICTED JUST 

LIKE THE HAND 


MIDDLE 
PHALANX 


TOE FLEXION 


PROXIMAL LA 
FIRST a 
(BIG TOE) SESAMOID FLEXION T EXTENSION 
BONE 
DURING ABDUCTION, 
WAE OF tour THE ANGLE OF MEDIAN 
| (CENTERLINE) l PLANE GETS TILTED, 
A I R er ri 
Y | MEDIAN 


0^ PLANE OF 
HAND 


me a m ee nm ee HE m 
— 
= on 
Lg 
= € 
— 
— — v m s i UAR m M 


ADDUCTION ABDUCTION 


Just like the thumb, the first phalanx or the big toe consists of two phalanges - distal and 5 
oroximal with no middle, and the reason is no different from that of the hands. (refer to page : 
404). The reason is because it requires a great amount of strength to push off the ground for 

walking and running. 

Except, it is thicker compared to the thumb of the hand and because it faces the surface of the 

ground, 'opposition' movement is not possible. Therefore, toe phalanges are there to Step on the 
ground and not to grab things. 

= you are not sure about the role that your big toe plays in walking, think about the time when 

you hit or hurt your big toe. 


THE 
JUST LIKE OUR HANDS, WST TS 


THE BIG TOE DOESN'T 
HAVE A MIDDLE 
PHALANX, 


EVEN THOUGH 
THE BIG TOE 
DOESN’ T OPPOSE 
OTHER TOES Like 
THE THUMB DOES, 
THE BIG TOE 
FUNCTIONS AS 
A LEADER To LEAD 
OTHER TOES. 


FIRST PHALANX SECOND — 
(BIG TOE) (REMAINING) 


Binversion and Eversion of Ankles 


^ might sound obvious but the trochlea of the talus that is directly connected to the leg and ‘ankle 
ent fit together perfectly like matching puzzle pieces. This allows the ankle’s flexion/extension 
ition without getting the ankles dislocated despite its frequent movement. 


THERE ARE OTHER 
ANKLE MOVEMENTS OTHER THAN 
“FLEXION/EX TENSION’ ---GOSH! 


You 
TENDONS GOT 
STRETCHED DUE TO 

AN EXCESSIVE 
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However, it is uncomfortable for humans as well as four-legged animals to walk only with fisson 
extension motions. This is because the ground is not always flat. For this reason, ankle joints = 
an animal with long and wide feet not only have to allow up and down movements but they aise 
have some ‘sideways’ movement. We call the ankles moving toward medial side ‘inversion’ ane: 
the ankle moving toward lateral side ‘eversion.’ 


1; ! OR oe ~~ 
BUT É | STAND ON E -— 
ov&veT || - | AN INCLINED | >] < . 
HAVE To STEP PLA . INVERSION | 
IMPORTANT 
wHEN | 
CLIMBING 
A TREE, 


GROUND 


Inversion and eversion are definitely necessary movements for ankles but ankle joints cannot 


be solely responsible for sideways movements on top of flexion and extension. The ankle wous 
be too burdened. That is why there are other joints below the ankle that cooperate to allow the 
movement. It is important to note that because the ‘lateral malleolus’ is lower compared to mec 
malleolus.’ This makes the ‘inversion’ movement relatively easier than ‘eversion.’ 


€ JOINTS INVOLVED IN INVERSION EVERSION 
MOVEMENTS OF THE ANKLE 


ANKLE JOINT 
(SLIGHT 
\NVOLVEMENT) 


© aarticuratio 
TALOCALCANEONAVICULARIS 
(LEADS MOVEMENT) 


® «veo Bone 
(SLIGHT 
INVOLVEMENT) 


LET'S TRY To IMITATE 
THE PRINCIPLE OF 
INVERSION, EVERSION 
USING OUR HANDS, 


There's one question though. Why is 'inversion' easier than 'eversion?' There's no clear reason 
Dut it's certain that if there is a wider range of inversion movement, it makes it easier for us to 
walk with more stability as the weight leans to the median plane when our feet alternate. After all, 
ultimately the feet are there to ‘support the body.’ 


TRY STANDING IN ONE FOOT LATERAL 


IT IS MORE 


WITH CLOSED EYES. SIDE OF 
You cAN ig m dr THE BODY IS SIM WEIGHT. 
WHICH IS MORE VERY UNSTABLE. (ENTER OF MASS) 
STABLE AND SAFE. TOWARD THE 
MEDIAN PLANE, 
SAME PRINCIPLE 
APPLIES 


(TIS 
MUCH SAFER TO 
RATHER THAN 

TALLINE ON FALL MEDIALLY. 
OUR BUTTOCKS, 


^n interesting fact is that the wrist is also capable of inversion, eversion movements. However, 
unlike the ankle, eversion occurs more easily than inversion in wrist. When we used to walk with 
‘our legs, hands and legs were both ‘feet,’ but because the function of foreleg (arms) and hind 
=g (legs) are different, naturally their inversion and eversion also differ. 


THERE'S NO 


EVERSION OF THE 


‘PRONATION/SUPINATION’ 
WRIST IN ‘PRONATED’ 
POSITION GATHERS ibe oou SON 
ME, ARIAS TOWAR INVERSION/EVERSION OF THE 
ka NH ANKLE ONLY OccURS 
ee DEPENDING ON THE 


MORE STABLY. CURVE OF THE GROUND, 


BUT WHEN IN 
9 SUPINATED POSITION, PRONATED POSITION, 
SE WRIST BENDS TOWARD THE DIRECTION IS 
THE BODY JUST Like OPPOSITE TO 
OUR LEGS THAT OF LEGS 4 


4 
o 
22 
av 
o 
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Picture: example of ankle's inversion.’ 
There are differences in each martial art, but most of them 
intentionally cause an ‘inversion’ during sidekick. This results in 
a smaller strike point and maximizes the effect of the strike. In 

taekwondo, it is called foot blade.’ 


We've only learned about ‘inversion/eversion’ but movements occurring below the ankle are not 
that simple. On top of ‘flexion/extension,’ there's 'inversion/eversion, 'abduction/adduction' as well 


as ‘pronation/supination’ movements. Although, it is not as visible compared to the movements of 
the arms and hands. 


Human ankles were enabled to do these subtle but complex movements, so the ‘legs’ could 
only focus on movement. It was necessary to evolve as a useful tool to adapt in various irregular 


environments and to functionally make up for the simple movements. To sum up, 'inversion/ 
eversion' movements were 'developed' out of necessity. 


Detailed Figures and Names of Foot Skeleton 


The picture on the right shows the entire skeleton of the foot and detailed names. 

Since we went over most of them, let's skip the explanation and look at the rest of them. 

think it'd be nice to think about the content we've studied previously and look at it as if you're 
reviewing for test. 


9 Sesamoid bone: As mentioned earlier when explaining the hands and patella, sesamoid is a bone embedded in 
the tendon. The functions are to diminish friction between tendons and bones in order to smoothly allow flexion 
movements of the toes. . 


® Sustentaculum tali: Like the name of this bone implies, it functions to support the talus. It arises from the 
anteromedial portion of the calcaneus. Unlike mammals that are digitigrades, humans that bear most weight on the 
neels put most of the weight in sustentaculum tali. It plays an important role for humans to stand erect. 


® Tuberositas ossis metatarsalis V: It is attached to the tendon of peroneus brevis and plantar fascia found close to the 
sole of the foot. It is the most protruding part along the lateral plane. 


SIDE OF FooT> <SOLE SIDE OF FooT> 


SUSTENTACULUM 

TALI | 
— CALCANEUS 
TROCHLEA 


OF TALUS 


CUBOID BONE 


TUBEROSITAS OSSIS 
METATARSALIS v 


LATERAL 
CUNEIFORM BONE 


FIFTH METATARSAL 
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O Medial/Lateral malleolar surface: The medial malleolar surface articulates with the tibia and the lateral malleolar 
surface articulates with the lower fibula. Normally, the medial malleolar surface is 1cm higher than the lateral 
malleolar surface. 


LATERAL NAVICULAR 


CUNEIFORM 


TEST ATARSAL SUSTENTACULUM TALI 
OlN'T 


<LATERAL SIDE» 


TUBEROSITAS oSSIS 
METATARSALIS 


Bi Various Shapes of the Foot Bones 


OSYOL 


Below are various shapes of the foot bones observed from different angles. Note the flexing at 
the metatarsophalangeal joints. 
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BlLlet's Draw the Foot 


As | mentioned in the opening about the foot, it is easy to find well-drawn hands even though 
they are complex because the hands play many roles and it is easier to observe them, but it is 
difficult to find a well-drawn foot. One of the obvious reasons is that the foot is always out of sight. 
We also have this one wrong perception about the foot. 

| remember one incident from when | used to teach at college. 


TEACHER, 
| CREATED A CHARACTER 
BUT ITS HEIGHT 
IS DIFFERENT 
IN THE FRONT AND 
BACK, 


Obviously, this is the same character, but she somehow looks taller from the front and shorter 
in the back. This is an unexpected challenge for students that are learning illustration. So, let's 


think about why this is the case. Which feet do you think are the most suitable for the character 
below? 


Wich ANGLE 
Do | DRAW THE 


| will start off by giving you the answer. The answer is that, all three can be the answer. It depends 
on how far away you are standing when looking at the persons feet. Usually, when the observer 
is at a similar eye level as the observed person, the observer does not feel much difference in 
depth perception. Conversely, when looking up at a tall building he would see the difference 

in the depth. But the perception of feet changes depending on where the observer is standing 
because the feet are flat on the ground. 


THIS IS Like 
SEEING A GHOST 
IN A SCARY Movie... 


Nevertheless, we tend to think that feet always look like the third option. That's because this is 
me view we are used to seeing of our own feet when standing. We can look at our hands by 
rning the hands around but typically, we only see the top of our feet. This is the reason that we 
end up drawing our feet as being long and pointing downward even though the feet face the 
Front.’ 


THE 
‘TOP OF FEET’ view 
IS ALSO THE view 
WE GET OF OTHER COME To 
PEOPLE'S FEET, THINK OF tT, 

PVE NEVER 
LOOKED AT 

MY FEET 

FROM A 
DIFFERENT 


HOW 
WE NORMALLY 
PERCEIVE OUR 
FEET. 
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